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Improving the Effectiveness of Behavioral
Classroom Interventions for

Attention-Deficit/Hyperactivity
Disorder:

A Case Study

GREGORY A. FABIANO AND WILLIAM E. PELHAM,JR.

Behavioral classroom interventions are an empirically supported treatment for attention-deficit/

hyperactivity disorder (ADHD). This case study reports how modifications to an existing behavior

management plan improved the behavioral intervention of a third-grade boy diagnosed with ADHD. A

multiple baseline design across settings was used to demonstrate the effectiveness of the modified inter-

vention. Behavioral observations indicated improvement in on-task behavior and reductions in disruptive
behavior.The treatment was judged to be socially valid as the teachers overwhelmingly accepted it and
modified the participant’s behavior to normative classroom behavior limits.This case study illustrates the

importance of evaluating and modifying existing behavioral treatments for ADHD in the classroom to in-
crease treatment effectiveness.

HE PREVALENCE OF ATTENTION-DEFI-

cit/hyperactivity disorder (ADHD)
-M~ is estimated to affect up to 5% of

the school children in the United States

(American Psychiatric Association, 1994).
On average, these estimates place at

least one child with ADHD in every class-
room in America, making effective inter-
ventions for reducing the classroom im-
pairment characteristic of children with
ADHD a significant issue for all school
personnel.

Effective classroom-based treatments
for ADHD include behavior modifica-

tion procedures and stimulant medication
(Abramowitz & O’Leary, 1991; DuPaul
& Eckert, 1997; Pelham, Wheeler, &

Chronis, 1998; Swanson, McBumett,
Christian, & Wigal, 1995), the combina-
tion of these two treatments often being
necessary to normalize functioning (e.g.,
Conners et al., 2001). Research has sug-
gested that nearly all teachers report using
some form of behavior modification in
their classrooms. In a survey by Reid,
Maag, Vasa, and Wright (1994), 72% of
teachers reported using behavior modifi-

cation with students who were classified

as having ADHD. Likewise, in a survey of
general education teachers, 81 % reported
that they usually employ behavior modi-
fication procedures in their classrooms
(Fabiano et al., 2001). Rosen, Taylor,
O’Leary, and Sanderson (1990) surveyed
teachers, and all reported using at least
a minimal behavioral intervention (e.g.,
praise contingent on appropriate social or
academic behavior). A majority of teach-
ers also endorsed using a range of other
behavioral interventions (e.g., removing
privileges, providing material rewards).
Thus, for the vast majority of teachers

involved in the day-to-day treatment of
ADHD in the school setting, behavioral
procedures are implemented to some ex-
tent ; therefore teachers’ familiarity with
behavior modification and a framework

for implementing a behavioral interven-
tion specific to a particular child in the
school setting is likely to be in place.

Because teachers commonly report
using evidence-based behavior modifica-
tion techniques, the serious impairment
experienced by children with ADHD and
associated costs in school settings seems
puzzling (NIH Consensus Statement,
1998). A number of factors may result in
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this discrepancy. First, typical classroom
interventions used by teachers may be of
insufficient intensity to result in clinically
meaningful improvement for a child with
ADHD. The few studies that have inves-

tigated the effectiveness of differing in-
tensities of behavioral interventions in the
classroom demonstrated that intensive

procedures (e.g., immediate feedback on
behavior, time out) are necessary to obtain
clinically meaningful improvement for
children with ADHD, opposed to less in-
tense procedures (e.g., delayed feedback
on behavior; Abramowitz, Eckstrand,
O’Leary, & Dulcan, 1992; Atkins, Pel-
ham, & White, 1989; Hoza, Pelham,
Sams, & Carlson, 1992; Northup et al.,
1999). Compounding the problem is that
although many teachers may be familiar
with behavioral interventions in the class-

room, many may not receive sufficient

training in behavior modification (Kra-
tochwill & Van Someren, 1985). As a re-
sult, even though teachers and other

school staff members may plan to imple-
ment a behavioral intervention in the

classroom, or report doing so, the actual
behavioral program a teacher implements
may not be effective (e.g., the program is
not intensive enough, the teacher does not
know how to appropriately adjust an inef-
fective behavior modification plan).

When recommending treatments for
students with ADHD, consultants want to
consider that most teachers are familiar

with behavior modification and many re-

port using some behavior modification
procedures. Based on an initial behavioral
assessment, an effective intervention may
be implemented by determining the as-
pects of an ongoing behavioral program
that are ineffective and adjusting the cur-
rent classroom behavioral modification

program in a systematic fashion until the
child’s behavior improves. This approach
was used to systematically adjust the

treatment of a child with ADHD in a gen-
eral education classroom by modifying
the existing program in ways that in-

creased its effectiveness. Treatment out-

come was evaluated by behavioral obser-
vations, comparison to classroom norms,
and the teachers’ satisfaction with the

intervention.

METHOD

Participant
John was an 8-year 11-month-old African
American boy in a general education
third-grade classroom. His class included
a primary general education teacher who
led most class activities and a special
education teacher who conducted small

group reading and math classes within the
general classroom. His pediatrician diag-
nosed him with ADHD during the first

half of the school year using a parent in-
terview and parent and teacher rating
scales (i.e., Achenbach, 1991). Owing to
his classroom behavior problems and poor
academic progress, the committee on spe-
cial education classified John as &dquo;Other

Health Impaired&dquo; and developed an Indi-
vidualized Education Program (IEP) be-
cause his behavior and learning problems
affected his academic progress. His IEP

included small group instruction in read-

ing and math with a special education
teacher, speech class once a week, and the
provision of a daily behavior sheet (e.g.,
O’Leary, Pelham, Rosenbaum, & Price,
1976) with an opportunity to earn weekly
or biweekly classroom-based rewards.

John was not medicated with stimulant
medication.

John was initially referred to the be-
havioral consultant (the primary author)
because of disruptive classroom behavior.
Teachers were asked to describe his im-

pairing behaviors, and they described pro-
ducing poor academic work, interrupting
teachers, getting out of his seat without
permission, talking back to teachers when
corrected, teasing peers, and being non-
compliant. These behaviors resulted in

social and academic impairment. John’s
teachers reported that other children did
not want to sit near or work with John, and
the teachers often became frustrated with

his classroom disruptions. Academically,
he was capable in many activities, but be-
cause he was often off task, he failed to
follow instructions on assignments or did
not complete his work.

The teachers were also asked to de-

scribe in detail the interventions they had
attempted to improve his behavior. The

current intervention was a daily behavior
sheet that targeted five posted classroom
rules: &dquo;finish work in the time provided,&dquo;
&dquo;follow directions,&dquo; &dquo;work quietly,&dquo; &dquo;co-

operate with peers and adults,&dquo; and &dquo;stay
on task.&dquo; After each activity, John and his
teacher met briefly and discussed whether
he thought he met each goal on his sheet.
If they reached a consensus that he met his
behavioral goals, he could color in a

square on a piece of graph paper. Once he
colored in a predetermined number of
squares, he could earn a reward (e.g., trad-
ing cards). The average latency to receiv-
ing a reward was planned to be approxi-
mately 2 weeks, but at the time of the
initial meeting with the teachers, John had
yet to earn a reward (the meeting was 31h
weeks after the program started). The
teachers reported that although they of-
fered even bigger rewards (e.g., baseball
caps), &dquo;nothing motivated him.&dquo;

Setting
John’s public elementary school ranged
from kindergarten to fifth grade. Thirty
percent of the children in the school were

eligible for free school lunch. John’s

teacher used a traditional classroom for-

mat and organized classes by combin-
ing independent work, small-group, and
whole-class activities. In the morning,
children were required to individually
complete three to four small projects
listed on the chalkboard and then transi-

tion to small reading or math groups. The
afternoon activities typically consisted of
social studies or science projects con-
ducted in a large group format. Typical af-
ternoon activities involved 15 minutes of

large-group instruction and 45 minutes of
independent or small-group work.

Dependent Measures
Observations. John and a comparison

child were observed twice a day for 50
minutes, once in the morning during in-
dependent work and reading/math class
and after lunch during social studies/
science class. During observations, a child
was coded as &dquo;disruptive&dquo; if he or she de-
stroyed property, talked back to an adult,
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teased a peer, used materials inappropri-
ately, verbally intruded on the class, com-
plained, or if he or she was physically ag-
gressive or out of seat. A child was coded
as &dquo;on-task&dquo; if he or she was attending to
the ongoing activity (e.g., looking at the
teacher when information was directed to

the class). The operational definitions for
the codes are available upon request from
the authors.

During the observation period, the ob-
server watched the target child and a
same-sex comparison child simultane-

ously (a different comparison child was
observed in the classroom each day by cy-
cling through a classroom seating chart).
During 15-second intervals, the observer
recorded whether any disruptive behav-
iors occurred during the interval. After
each 15-second period, a 6-second &dquo;rec-

ord&dquo; period occurred during which the ob-
server watched the target and comparison
children for 1 second and assessed and

recorded on-task behavior. Thus, at the
end of the observation period, the per-
centage of 15-second intervals in which a

disruptive behavior occurred and the per-
centage of 6-second intervals in which on-
task behavior was observed were calcu-

lated and graphed for the target child.
Comparison child information was aver-
aged across days and graphed.

Interobserver agreement was assessed
on 15% of observation days in both the
morning and afternoon observation peri-
ods and during the baseline and inter-
vention phases. Thus, agreement was
assessed across times of day and inter-
vention phases. Interobserver agreement
was calculated by dividing the number of
agreements by the total number of obser-
vations on an interval-by-interval basis for
the target and comparison child observa-
tions. Agreement for disruptive behavior
averaged 89% (range = 76%-98%) and
for on-task behavior 86% (range =
75%-98%), and agreement rates were

comparable across time of day, interven-
tion phases, and for target child and com-
parison child observations.

John’s percentage of disruptive and on-
task behavior intervals during baseline
and intervention phases were summarized
and graphed. These behaviors were com-
pared to classroom norms generated by

averaging the comparison peers’ disrup-
tive and on-task behavior, providing an
index of overall effect and the social va-

lidity of the intervention (Foster & Mash,
1999; Walker & Hops, 1976).

Consumer Satisfaction. Consumer

satisfaction is an important index of the
social validity of treatment (Foster &

Mash, 1999). Therefore, the teachers who

implemented the intervention were asked
to complete a rating scale that asked about
their satisfaction with the consultation, in-

tervention, and outcome of treatment. The
format of the ratings was a 7-point Likert
scale with 1 signifying strongly disagree
and 7 signifying strongly agree. The items
were modified from those used by Pel-
ham, Gnagy, Greiner, and MTA Cooper-
ative Group (2000) and were

1. The professional was generally
helpful;

2. The professional offered useful
information;

3. The professional was a good
listener;

4. I would work with this staff mem-

ber again;
5. The interventions used fit this

child’s special needs;
6. The intervention plans made sense

for my situation and classroom

structure;
7. Overall, I am satisfied with the be-

havioral interventions this student

received;
8. The major problems that caused this

child’s referral are much improved;
9. I am satisfied with this student’s

progress; and

10. I would recommend the interven-

tions this student received to an-

other teacher who has a student

with ADHD.

Procedures

After the initial teacher interview with

John’s primary general education teacher
and the special education teacher (who
taught John’s small reading and math
groups in the morning) and baseline mea-
sures were collected, the behavioral con-
sultant met a second time with the teach-

ers. In this meeting, the teachers were

presented with graphed data that indicated
John’s current levels of disruptive and on-
task behavior and the class norms for dis-

ruptive and on-task behavior (see Figures
1 and 2). Given that John’s behavior was
outside the class norm for both categories,
the consultant suggested some modifica-
tions to the current behavioral interven-

tion. These suggestions aimed to modify
possible antecedents and consequences of
John’s negative behavior.

First, the consultant suggested de-

creasing the latency to reward for John.
Given that he had yet to experience a re-
inforcer for his behavior, it was hypothe-
sized that frequent and consistent rewards
might improve his behavior. John’s teach-
ers were reluctant to provide large, tangi-
ble daily rewards but agreed to make a
daily activity contingent on appropriate
behavior. They reported that John enjoyed
playing his hand-held computer game,
and, when asked, John reported that he
would like to earn computer game time

during lunch and before dismissal. There-
fore, it was decided that access to his

hand-held computer game would be made

contingent on meeting 75% of his daily
behavior goals. The intervention initially
targeted John’s afternoon behavior only,
but because of the success of this after-

noon intervention, it was eventually mod-
ified to provide an opportunity to play his
hand-held computer game in the morning
and afternoon. The goal of this modifica-
tion was to increase the frequency of pos-
itive consequences earned for appropriate
behavior.

Second, John’s teachers had not pro-
vided feedback on his progress toward his

daily behavior goals until after each class
was over, and he often spent long periods
of time off-task or engaging in disruptive
behavior before a teacher intervened. It

was also observed that John typically re-
sponded to teacher feedback (e.g., repri-
mands) about his inappropriate behavior
by exhibiting on-task and appropriate be-
havior. Thus, feedback to John regarding
his negative behavior was an effective
consequence. It was recommended that he

receive immediate feedback whenever he

began to exhibit a behavior incompatible
with his behavior goals. Meeting a be-
havior goal was operationalized as fewer
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than three reminders for each target be-
havior (e.g., two or fewer reminders for
following directions would mean John
met this goal for the period or as it was put
to John, &dquo;Three strikes and you’re out&dquo;).
These criteria were based on the teacher’s
estimate of John’s typical rule-violating
behavior during each class. Operational-
izing John’s behavior targets modified an
antecedent of his behavior because he now
knew exactly how many rule violations re-
sulted in his failure to earn the reinforcer,
in contrast to the prior approach of him
and his teacher arriving at a consensus
about whether he met his goal.

During baseline, John’s teachers con-
tinued to use the system of weekly re-
wards, and he earned no rewards during
this phase. The use of his hand-held com-
puter game during this time was noncon-
tingent. During the intervention condi-
tions, John’s teacher placed a checkmark
on his daily behavior sheet if he earned his
daily reinforcer(s), and John was not al-
lowed access to the computer game unless
he met the operationalized behavioral ex-
pectations. To ensure John did not have
access to his computer game unless he
earned it, his teacher kept it in her desk ex-
cept for the times John earned his reward.

Three major changes were made to the
teachers’ current behavior modification

program:

1. John was afforded the opportunity to
earn daily rewards based on his class-
room behavior.

2. Teachers were asked to provide im-
mediate feedback to John when he

violated classroom rules.

3. The behavior criteria on John’s goal
sheet were operationalized as fewer
than three violations of each class-

room rule.

It was hypothesized that the increased op-
portunity to earn rewards coupled with
specific behavioral targets and immediate
feedback would improve the effectiveness
of the classroom behavior modification

program.
This case study used a multiple base-

line design across activities (morning ac-
tivities and afternoon activities; Kazdin,
1998). After conducting a baseline assess-

FIGURE I . Percentage of disruptive behavior for John in the morning and
afternoon.The top panel represents afternoon behavior, and the bottom
panel represents morning behavior.
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FIGURE 2. Percentage of on-task behavior for John in the morning and af-
ternoon.The top panel represents afternoon behavior, and the bottom
panel represents morning behavior.

ment, the intervention began in the after-
noon and eventually included the mom-
ing as well.

RESULTS

Behavioral Observations

Figure 1 displays the percentage of inter-
vals John exhibited disruptive behavior
during baseline and intervention condi-
tions. Missing data points are school ab-
sences, whole school assemblies, or times
when John participated in a one-to-one
speech class. As the graph indicates, base-
line behavior in the morning and after-
noon was variable, and one effect of the
intervention was to decrease variability. In
the afternoon, the percentage of intervals
in which John exhibited disruptive behav-
ior before the intervention was 29.86%

(SD = 12.91). After the modifications
were made to his behavioral program, the

percentage of disruptive behavior inter-
vals decreased to 10.33% (SD = 4.18).
This is within the normative range of dis-

ruptive classroom behavior for his class-
mates, which equaled 11.65% (SD =

9.12). In the morning, the percentage of
intervals John exhibited disruptive behav-
ior was 21.00% (SD = 7.71). The inter-
vention resulted in a decrease to 7.50%

(SD = 4.43). This is within one standard
deviation of the classroom norm for the

mornings (M = 4.35, SD = 5.02; the stan-
dard deviation for the normative rate of

disruptive behavior was larger than the
mean because of one outlier day where the
percentage disruptive for the comparison
peer was 21 %. Removing this outlier from
the analysis results in a mean of 3.75 and
a standard deviation of 3.18, placing John
just outside one standard deviation of the
normative group).

Figure 2 displays the percentage of in-
tervals John displayed on-task behavior
during baseline and treatment phases. The
graph closely mirrors John’s disruptive
behavior, as baseline behavior was vari-
able relative to intervention behavior, and
the introduction of the modifications to his
behavioral program resulted in improve-
ment. In the afternoon, before the modifi-
cations were made to his behavioral pro-
gram, John’s percentage of intervals in
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which he exhibited on-task behavior was

62.14% (SD = 17.43). On-task behavior
increased to 84.33% (SD = 5.05) after the
intervention, which was within one stan-
dard deviation of the class norm (M =
85.17%, SD = 10.27). In the morning, the
percentage of intervals in which John ex-
hibited on-task behavior improved from
an initial rate of 66.78% (SD = 9.82) to
92% (SD = 2.45) after the introduction of
the intervention. This percentage on-task
was within the normative limits for on-

task behavior in the morning (M = 88.2%,
SD = 7.94).

Consumer Satisfaction

One month after contact with the consul-
tant ended, teachers were asked to anony-
mously report on their satisfaction with
procedures. Ratings were obtained from
John’s primary and special education

teacher because both worked with him

during baseline and intervention phases,
and the special education teacher created
the original behavioral intervention. Both
teachers responded with a rating of 7 to
every item on the scale, indicating that
they strongly agreed with the items and
were highly satisfied with all aspects of
the treatment and its outcome.

DISCUSSION

Clinical Implications
Powerful behavioral effects were ob-

served in this case illustration by modify-
ing John’s existing behavioral program in
systematic ways based on a comprehen-
sive assessment of his current impaired
behavior and the environmental class-
room contingencies that contributed to the
behavior. The modifications of increasing
John’s opportunity to earn rewards and
operationally defining the criteria John
needed to meet for behavioral goals, cou-
pled with increasing the immediacy of
the feedback he received regarding his
behavior, substantially increased the ef-
fectiveness of the classroom behavioral

program. These relatively minor modifi-
cations resulted in such an improvement
that his behavior improved to within the
normative range of functioning. Notably,
these modifications were obtained by in-

creasing the intensity of the behavior

modification program, and John’s behav-
ior was normalized relative to classroom

peers without adjunctive stimulant med-
ication (see also Atkins et al., 1989). The
teachers were highly satisfied with the
consultation and intervention procedures.
Overall, these results illustrate how be-
havioral procedures with demonstrated
efficacy in research or analogue settings
(e.g., Abramowitz et al., 1992) can be used
effectively in a general education setting.

This case also illustrates how teachers

may use behavioral interventions in the

classroom (Rosen et al., 1990) but may
lack the ability to effectively modify be-
havioral interventions to individualize

them for students with ADHD. This sug-

gests that one task for professionals work-
ing with teachers is to evaluate the in-

tegrity of existing classroom interventions
and their appropriateness for children with
ADHD. This case also suggests that the
framework for implementing intensive

behavioral interventions may be in place
in many classrooms, requiring only a few
adjustments to increase the intervention
intensity (e.g., reducing the reward la-

tency). A benefit of working within a
teacher’s current system may be that
teachers are more likely to implement and
adhere to a modified intervention similar

to one that they already use and under-
stand (e.g., Reimers, Wacker, & Koeppl,
1987) in contrast to an unfamiliar system.

Research Implications
A methodological aspect of this case

study also merits some discussion. As
Walker and Hops (1976) recommended,
the use of peer norms can greatly facili-
tate the interpretation of treatment effects.
In this case study, the classroom norms
provided an excellent standard against
which to compare treatment effects be-

cause the percentage of disruptive and on-
task behavior varied across setting, and
the child improved to within classroom
norms in both settings. Without these
norms, one might inaccurately conclude
that the child’s behavior did not signifi-
cantly improve in the afternoon because
the mean percentage of inappropriate be-
havior was higher than in the morning. It

appears that classroom norms are an im-

portant indicator of treatment outcome,
and, because classrooms vary in terms of
structure, activities, and teacher tolerance
for inappropriate behaviors (Vitaro, Trem-
blay, & Gagnon, 1995), decisions on clin-
ical outcomes should be based on indi-

vidualized classroom norms specific to
each activity/setting of interest.

Limitations

Although clinically meaningful effects
were found in this case study, some limi-
tations should be noted. A major limita-
tion of this investigation is that only two
baselines were used in this study. The con-
clusion that the procedures used in this ex-
ample were effective would be strength-
ened if a third baseline was used or if the

design included replications of the proce-
dures with additional teachers and partic-
ipants (Kazdin, 1998). Related to this first
limitation, the data collection period for
the second intervention period (i.e., in the
morning) was relatively brief. Another

limitation of this case study is that no

follow-up data are available because the
school year ended before any could be col-

lected. Therefore, this case study is only a
practical illustration of a method for im-
plementing effective behavioral modifi-
cation procedures in the classroom, and
future studies must be conducted to de-

termine the effectiveness of this approach
on classroom behavior, teacher accept-
ability, and maintenance of treatment gains.

The utility of this approach is limited
to teachers who currently have a class-
room behavioral intervention established.

Teachers using interventions that are not
evidence-based for ADHD will likely
need to receive extensive education and

practice in behavioral techniques. Also,
the observations of the child were not

blinded, given the logistical difficulties of
keeping an observer blind to a behavioral
intervention.

In addition, although John’s mother
gave her permission to make access to the
computer game contingent on his class-
room behavior and was informed of John’s

progress by his teacher, she was not di-
rectly involved in the intervention. John’s
parent was a single mother, and she could
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not attend meetings during the school day
because of work commitments. Parental

involvement is an important predictor of
long-term academic outcome (e.g., Jimer-
son, Egeland, Sroufe, & Carlson, 2000),
and lack of parent involvement in this

case is an additional limitation. Future

studies might investigate ways to reduce
barriers to parent participation in school-
based treatment (e.g., using conference
calls, holding meetings on the weekend/
evenings).

SUMMARY
In summary, this report suggests that

many teachers would benefit from con-

sultations that aim to improve the effec-
tiveness of existing behavior modification
programs. Such modifications should be

attempted before moving to more inten-
sive and therefore costly treatments (e.g.,
stimulant medication, special education
classrooms) because as this case study il-
lustrates, minor modifications to an exist-

ing behavioral intervention can result in
clinically meaningful behavior changes.
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