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Abstract

Objective—Evidence indicates that children with Attention Deficit Hyperactivity Disorder 

(ADHD) experience acute and prolonged academic impairment and underachievement including 

marked difficulty with completing homework. This study is the first to examine the effects of 

behavioral, psychostimulant, and combined treatments on homework problems, which have been 

shown to predict academic performance longitudinally.

Method—Children with ADHD (ages 5-12, N = 75, 71% male, 83% Hispanic/Latino) and their 

families were randomly assigned to either behavioral treatment (homework-focused parent training 

and a daily report card; BPT+DRC) or a waitlist control group. Children also participated in a 

concurrent psychostimulant crossover trial conducted in a summer treatment program. Children's 

objective homework completion and accuracy were measured as well as parent-reported child 

homework behaviors and parenting skills.

Results—BPT+DRC had large effects on objective measures of homework completion and 

accuracy (Cohen's ds from 1.40, to 2.21, ps < .001). Other findings, including unimodal 

medication and incremental combined treatment benefits, were not significant.

Conclusions—Behavioral treatment focused on homework problems results in clear benefits for 

children's homework completion and accuracy (the difference between passing failing, on average) 

whereas long-acting stimulant medication resulted in limited and largely non-significant acute 

effects on homework performance.
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Attention Deficit Hyperactivity Disorder (ADHD) is a neurodevelopmental disorder 

characterized by developmentally inappropriate levels of inattention, hyperactivity, and 

impulsivity (Nigg & Barkley, 2014). Prevalence rates are estimated at around 11% (CDC, 

2011), making ADHD the most common mental health disorder among children. Children 
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5Using PROC MIXED, the information necessary to manually pool F-statistics for interaction terms was able to be collected (Wang, 
Fang, & Jin, 2014). Due to manual pooling, results were compared to an F-table, and specific p-values cannot be provided.
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with ADHD experience widespread, severe functional impairments across social, academic, 

and behavioral domains throughout development and into adulthood (Faraone, Biederman, 

& Mick, 2006; Sibley et al., 2012). Further, ADHD is a major public health concern and is 

associated with very high societal, familial, and individual costs (Pelham, Foster, & Robb, 

2007; Robb et al., 2011).

One of the most impairing aspects of childhood ADHD is the robust relation with prolonged 

academic underachievement (Frazier, Youngstrom, Glutting, & Watkins, 2007; Loe & 

Feldman, 2007; Molina et al., 2009; Polderman, Boomsma, Bartels, Verhulst, & Huizink, 

2010). Elementary aged children with ADHD have severe academic problems characterized 

by lower seatwork completion, seatwork accuracy, on-task behavior, and homework 

performance than their peers (Atkins, Pelham, & Licht, 1985; Mautone, Marshall, Costigan, 

Clarke, & Power, 2012; Power, Werba, Watkins, Angelucci, & Eiraldi, 2006). Problems 

continue into later school years as individuals with ADHD in middle and high school have 

poorer organizational skills, lower report card grades, higher truancy, and higher rates of 

suspension and grade retention than their peers (Barkley, Fischer, Smallish, & Fletcher, 

2006; Kent et al., 2011; Molina et al., 2009; Robb et al., 2011). Further, significantly fewer 

individuals with ADHD graduate from high school (68% vs. 100% of controls; Barkley et 

al., 2006) or enroll in four year colleges and universities than controls (29.5% vs. 76.8% of 

controls; Kuriyan et al., 2013).

Effective treatment options focused on academic functioning for children with ADHD are of 

critical importance. Much work has been done evaluating the effects of the three evidence-

based treatments for ADHD, stimulant medication, behavioral treatment, and their 

combination, on academic impairment within school and analog settings. The most widely 

used evidence based treatment for children with ADHD, psychostimulants (Visser et al., 

2014), has been shown to produce consistent acute improvements across studies in seatwork 

completion, disruptive behavior, and on-task behavior in the classroom (Conners, 2002; 

Pelham et al., 2001). However, existing research shows that these acute salutary effects of 

stimulants on daily seatwork productivity do not translate into long-term academic gains 

(Brak & Brak, 2011; Langberg & Becker, 2012; Loe & Feldman, 2007; Molina et al., 2009), 

which, in conjunction with the high proportion of children with ADHD who receive 

stimulant medication as the sole treatment (69% currently medicated; Visser et al., 2014), 

highlights the importance of researching psychosocial/psychoeducational methods to 

improve educational outcomes for children with ADHD.

The primary psychosocial evidence-based treatment for ADHD, behavioral modification, 

consists of classroom management and/or behavioral consultation in the school setting 

(Evans, Owens, & Bunford, 2014; Pelham, Wheeler, & Chronis, 1998; Pelham & Fabiano, 

2008). Classroom management procedures and interventions, including skills such as setting 

clear limits and rules, providing contingent positive reinforcement, and using a Daily Report 

Card (DRC; Dupaul, Eckert, & Vilardo, 2012; Fabiano et al., 2010; Volpe & Fabiano, 2013), 

have produced short-term improvements in classroom behavior and seatwork completion 

and accuracy among children with ADHD in classroom and analog classroom settings 

(Dupaul et al., 2012; Fabiano et al., 2007, 2009). Combined stimulant and behavioral 

treatment also leads to improved functioning in the school setting and provides additional 
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benefits. In analog classroom settings, combined treatment at low to moderate doses of each 

component results in incremental improvements in seatwork completion and classroom 

behavior, yielding larger effects than either treatment alone (Fabiano et al., 2007; Pelham et 

al., 1993, 2005). Further, combining treatments allows for lower doses of each individual 

treatment than would be needed for either treatment to produce similar beneficial effects 

(Fabiano et al., 2007; Pelham et al., 2014). This is critical due to the potential expense of 

“high doses” of behavioral treatment and the increased side effects at higher doses of 

stimulant medication.

Though direct intervention in the school is warranted for all children with ADHD, it is 

potentially advantageous to explore additional ways to intervene around the academic 

functioning of children with ADHD, such as at the home or parenting level. One 

underdeveloped area of research is the effect of interventions targeting homework success 

among children with ADHD across settings. The homework process, as a whole, is abundant 

with steps that can be especially difficult for a child with ADHD to complete, such as 

writing down assignments, remembering to bring materials home, sitting down to complete 

assignments, continuing to work despite a distracting home environment, sustaining effort 

until work is complete, and remembering to turn in assignments the next day. In fact, 

children with ADHD exhibit more severe homework problems than typically developing 

peers (Epstein et al., 1993, Power et al., 2006), supporting the importance of homework 

performance as a treatment target and pathway to academic improvement. Though the 

literature is mixed, studies tend to indicate that, in the general population, homework is 

positively related to achievement and that the relation is stronger in the middle school and 

high school (Cooper, Robinson, & Patall, 2006). However, longitudinal studies show that 

homework performance in elementary school is a key predictor of later academic success 

among individuals with ADHD (Langberg et al., 2011),

The impact of stimulants on homework functioning has rarely been evaluated in a controlled 

study, and available findings are mixed. When comparing naturalistically defined groups of 

medicated and unmedicated children with ADHD, no significant differences in homework 

performance (% accuracy) or parent and teacher reported homework problems have been 

found (Mautone et al., 2012). Evans and colleagues (2001) conducted the only study to date 

manipulating stimulant dose to examine effects on homework. The study was conducted 

among adolescents with ADHD in a controlled setting (the Summer Treatment Program; 

STP), and results indicate a small, significant effect of short-acting methylphenidate (MPH) 

on homework completion in response to the highest late afternoon dose of MPH (15mg; 

Cohen's d = 0.35).

Evidence-based behavioral treatments, such as behavioral parent training (BPT), are well 

poised to affect educational outcomes due to their inherent flexibility to target specific 

problem behaviors in the settings where they occur. Interventions containing a psychosocial 

component show larger effects on homework problems than interventions lacking that 

component, and significant improvements are sustained two years post-treatment (Langberg 

et al., 2010). Given the positive impact of parental involvement on student motivation and 

achievement in the general population (Englund, Luckner, Whaley, & Egeland, 2004; 

Gonzalez-Dehass, Willems, & Holbein, 2005; Jeynes, 2005), BPT interventions focused on 
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homework problems and facilitating school-home communication may be particularly 

helpful in improving the academic achievement and performance of children with ADHD.

Within the extensive array of BPT programs for children with ADHD, two programs have 

been developed that target homework functioning: 1) Family School Success Program (FSS; 

Power, Karustis, and Habboushe, 2001) and 2) Parents and Teachers Helping Kids Organize 

(PATHKO; Abikoff et al., 2013). Both programs include many efficacious components of 

BPT (i.e., consistent responding, time out, goal setting, rewards, and positive attention; 

Kaminski et al., 2008) and have demonstrated efficacy in improving parent-reported problem 

behaviors during homework time, with moderate to large effect sizes ranging from .52 to 

1.51 (Abikoff et al., 2013; Power et al., 2012). Further, these academic-focused BPTs 

improved self-reported parenting strategies, teacher reported homework problems, and 

parent and teacher reported organizational skills. Interestingly, children who happened to be 

on stimulant medication and received BPT showed greater improvement on parent reported 

homework management than their unmedicated peers (Power et al., 2012). However, 

medication was not controlled or manipulated in this study, and objective measures of 

homework completion and accuracy were not utilized. No rigorously controlled trials to date 

have investigated the effect of behavioral treatment, psychostimulant treatment, and their 

combination on homework performance among children with ADHD.

The current efficacy study aims to address this gap by evaluating single and combined 

treatment effects in a highly controlled Summer Treatment Program (STP). The STP setting 

allows for the systematic evaluation of treatment effects on objective measures of homework 

completion and accuracy in addition to parent-reported problems, which expands further on 

the current literature. We hypothesize that both behavioral and medication treatments will 

produce benefits on child homework performance. Additionally, we hypothesize that 

combined treatment will produce improvements in homework performance beyond that of 

either unimodal treatment.

Method

Participants

Seventy-five children ages 5 to 12 years (mean age = 7.97 years, SD = 1.71) who were 

treated in the STP and enrolled in a larger clinical trial to evaluate tolerance to stimulant 

medication (MH099030) participated in the current study. All participants met DSM-5 

diagnostic criteria for ADHD (77% combined presentation, 20% predominantly inattentive 

presentation, 3% predominantly hyperactive/impulsive presentation). As is standard in the 

field, symptoms were considered present if either the parent or teacher endorsed the 

symptom on the Disruptive Behavior Disorders Rating Scale (DBD; Pelham, Gnagy, 

Greenslade, & Milich, 1992) or a parent structured clinical interview (DISC IV; Shaffer, 

Fisher, & Lucas, 1998) and impairment was reported on the Impairment Rating Scale (IRS; 

Fabiano et al., 2006; Pelham, Fabiano, & Massetti, 2005). Additionally, 58% of participants 

met criteria for Oppositional Defiant Disorder, and 12% met criteria for Conduct Disorder. 

Participants were predominantly male (71%) and of Hispanic/Latino ethnicity (83%). In 

terms of child race, 89% of the sample identified as white, 15% as black, and 1% as 

American Indian or Alaska Native (categories were not mutually exclusive). Median family 
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income was 48,000 dollars, and average family income was largely skewed by two families 

earning near 500,000 per year (M = 75,025, SD = 85,887). Table 1 includes additional 

demographic information.

Children were excluded from the study if they had an estimated Full-Scale IQ below 80, had 

a previous diagnosis of Autism Spectrum Disorder (or if parents, teachers, or clinicians 

observed or reported behaviors consistent with Autism, additional measures were 

administered), were currently receiving psychotropic medications for conditions other than 

ADHD, had conditions that could be made worse by stimulant medication (e.g., sustained, 

severe tics), or had documented intolerability or lack of response to stimulant medication (as 

evidenced by worsened or not improved symptoms on checklists). Initially, 79 children were 

randomized to either the behavioral treatment (BPT+DRC) or waitlist control (WL; who 

received BPT in the fall following the STP) resulting in 40 children being assigned to BPT

+DRC and 39 to the WL group. All children were also involved in a three-week double-

blind placebo/medication crossover (described below). Collectively, treatment allocation 

allowed us to conduct analyses across four conditions (i.e., no intervention, medication only, 

BPT+DRC only, and combined intervention) regarding the effect of behavioral and stimulant 

treatment on homework. Four children (see Figure 1) were not included in analyses as they 

dropped out prior to baseline data collection and did not receive their assigned treatment.

Research Design

This study was approved by the Institutional Review Board and participants completed 

consent and assent forms. The children in this study attended the STP from 8am to 5pm, 5 

days per week, for 8 consecutive weeks. The STP is an evidence-based, comprehensive 

behavioral treatment for ADHD that includes a point system, contingent rewards, and social 

reinforcement for appropriate behavior (Evans, Owens, & Bunford, 2014; Fabiano, Schatz, 

& Pelham, 2014; Pelham & Fabiano, 2008). Children spent seven hours per day in 

recreational settings and two hours per day in an analog classroom setting (divided into two 

periods). Homework was assigned by teachers in the afternoon classroom and collected in 

the morning classroom the following day.

The STP setting allowed for systematic control of the homework assigned. Multiple sources 

of information were used to determine the appropriate grade level and the amount of 

homework that should be assigned to each child. Grade level was determined by evaluating 

children's grade equivalencies on achievement testing (Wechsler Individual Achievement 

Test-3rd Edition: Numerical Operations and Word Reading subtests) in combination with the 

STP teacher's input on the feasibility of assignments for each child. The amount of 

homework assigned was based on nationally representative average teacher expectations for 

the amount of time children should spend doing homework, separately reported for Math 

and Reading/Language Arts and for 1st, 3rd, and 5th grade (RLA; see U.S. Department of 

Education, 2008), with average time expectations for RLA and Math combined varying from 

25 to 60 minutes each night across 1st to 5th grade. To apply this information to each child, 

children were timed completing homework assignments in the classroom (during the first 

two weeks of the STP), and STP teachers were consulted. On Monday through Thursday 

each week, children were typically assigned 2-4 mathematics worksheets and 1-3 short 

Merrill et al. Page 5

J Consult Clin Psychol. Author manuscript; available in PMC 2018 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



reading comprehension assignments depending on the child's grade level and the time they 

took to complete assignments, as described above.

Intervention

Medication—Children underwent a 2-week titration period during which they were 

randomly assigned to receive three different doses of once-daily, extended-release MPH 

(Concerta 18, 27, and 36 mg, except for 10 children who received comparable doses of 

Focalin XR). The lowest dose that produced substantive or incremental efficacy with 

minimal side effects during the two-week titration was administered during a subsequent 

medication crossover. Children were randomly assigned to receive medication or placebo for 

three consecutive weeks, including weekends, and the crossover condition for the final three 

weeks of the STP. Children were prescribed an average daily dose of 21 mg (SD = 7.8), or .

70 mg/kg/day (SD = .25). Most children (66.7%) received 18mg Concerta, 5mg Focalin XR, 

or 10mg of Daytrana, 24% received 27mg of Concerta, 8% received 36mg of Concerta or 

10mg of Focalin XR, and 1.3% (one child) received 54mg of Concerta.

Behavioral Treatment—Families were randomly assigned to either the homework-

focused behavioral intervention (BPT+DRC) or a waitlist control group (WL). BPT+DRC 

was a behavioral treatment package largely based on Power's work developing the FSS and 

the Homework Success Program (HSP; Power, Karustis, & Habboushe, 2001) as well as 

general parent training content from the Community Parent Education Program (COPE; 

Cunningham, Bremner, & Boyle, 1995; Cunningham, 1990) and a DRC. The HSP manual 

was used for all homework-focused sessions and within-session content (e.g., homework 

routine, when-then contingencies, homework goals). The more general parent training skills 

(e.g., positive attention, time out) in the current intervention were derived from COPE, the 

standard BPT program employed in the STP (see Table 2 for outline of session content). In 

the COPE style of parent training, families sit in small subgroups of about seven parents 

each, watch video-taped vignettes of parenting errors, and discuss parenting errors, 

alternative strategies, potential barriers, and benefits of strategies. After each discussion, 

parent subgroup leaders report back to the larger group, and BPT clinicians facilitate 

discussion by reflecting questions back to the group and modeling proposed strategies. Due 

to the predominantly Hispanic sample, subgroup language could be either English or 

Spanish, and a Spanish-speaking translator was present in each of the parent training 

sessions.

BPT+DRC consisted of six, two-hour group sessions were completed in the evenings during 

the first two weeks of the STP, and one 30 minute, individual session was completed during 

the subsequent two weeks. Group BPT sessions were facilitated by PhD-level clinicians 

(authors WEP and EKC) with extensive experience leading the COPE program and co-

facilitated by doctoral students (BMM and ARA). Childcare was provided during all 

sessions. In the individual session, parents discussed individualized homework plans and 

behavior plans with a group facilitator and generated feasible solutions to improve parenting 

effectiveness and strategy use. In addition to the individualized DRC goals that were 

developed for each child as a standard component of the STP, all children in the BPT+DRC 

group, and no children in the WL group, had a goal stating ‘Completes homework with 80% 
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accuracy.’ As described above, homework was assigned at each child's level of academic 

achievement, so this goal was not individualized. In the STP setting, children are often 

reminded of DRC goals, children earn ‘Fun Friday’ based on meeting at least 80% of their 

goals three days, and counselors communicate the child's success in meeting his or her goals 

to the parent at the end of each camp day. Daily DRC feedback was provided in Spanish if 

the family preferred.

Measures

Objective Measures—Homework completion (# complete / # assigned) and homework 
accuracy (# correct / # complete) were assessed separately for Math and Reading/Language 

Arts (RLA) to evaluate the efficacy of medication and behavioral treatment in improving 

functional, objective academic outcomes (Fabiano et al., 2007; Pelham, Gnagy, Greiner, 

Waschbusch, Fabiano, & Burrows-MacLean, 2010). Completion and accuracy were 

calculated by totaling the number of problems assigned, completed, and correct for the final 

week of each crossover phase (STP weeks 5 and 81), and the resulting values were used in 

subsequent analyses.

Parent-Report Measures—Parents completed measures at baseline, after the first three-

week cross-over period, and after the final crossover. As such, parents were asked to reflect 

on the previous three weeks when completing forms. The Homework Problems Checklist 
(HPC; Anesko, Schoiock, Ramirez, & Levine, 1987) is a 20-item scale that assesses child 

homework performance via parent report. Research indicates consistency with coefficient 

alphas from .90 to .92 (Anesko et al., 1987). According to multiple factor analyses, the HPC 

has two factors that measure 1) Completion behaviors (i.e., problem behaviors occurring 

during homework time; current study α = .91) and 2) Poor materials management (i.e., 

problems related to bringing homework materials home and turning in assignments; current 

study α = .83; Langberg et al., 2010; Power, Werba, Watkins, Angelucci, & Eiraldi, 2006)2.

The Alabama Parenting Questionnaire, Negative/Ineffective Discipline Factor (APQ N/ID; 

Shelton, Frick, & Wooton, 1996) assesses parent-reported negative parenting strategies such 

as inconsistent responding and overly harsh responding to child behavior. The validity of the 

N/ID factor has been examined and supported by previous research (Hinshaw et al., 2000; 

current study α = .77). Additionally, the parent reported the time the child took the 

medication (M = 7:21, SD = 0:20) and completed homework (M = 18:59, SD = 1:19) daily, 

and this was used to calculate the variable hours since receiving medication (M = 11:27, SD 

= 1:56). Hours since receiving medication was used as a control variable herein as it is 

difficulty to interpret the effects given the low variability in time of medication ingestion and 

the instruction in the BPT classes to begin homework earlier.

Missing Data Handling

Missingness was low across measures (1-7%). T-tests comparing outcome variables for 

individuals who had missing and non-missing values did not indicate significant group 

1Data from weeks 5 and 8 were used because the BPT+DRC individual session occurred during weeks 3 and 4.
2As Langberg et al., 2010 recommends, item #18 was omitted from the HPC factors due to low factor loadings.
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differences (ps > .05; variables included IQ, ADHD, ODD, and CD symptoms, age, gender, 

HPC and APQ baseline score, parent age, and parent income) apart from one comparison3. 

Findings support the assumption that data were missing at random. Item-level multiple 

imputation in SPSS 20 including all above variables was used to create 10 imputed datasets 

(Schafer, 1999). Results were pooled with PROC MI ANALYZE in SAS 9.3. Missing values 

for items correct indicated that completion was either missing or zero and were therefore not 

imputed. As homework accuracy was defined as items correct divided by items complete, 

computation would result in an undefined integer as a result of the denominator (completion) 

being zero.

Analyses

Generalized Linear Mixed Models (GLMMs; Stroup, 2012) were used to analyze both the 

objective measures and parent-report measures to accommodate the repeated measures 

design. PROC GLIMMIX was utilized for analyses of objective measures. For both Math 

and RLA, completion was analyzed by entering the number of problems completed as the 

events variable and the number of problems assigned as the trials variable producing a 

percentage as the outcome variable (Schabenberger, 2005). Similarly, accuracy for both 

Math and RLA was analyzed with number of items correct as the events variable and 

number of completed items as the trials variable. Sequence of medication treatment was 

controlled for in the model as a random effect. Further, models included the following 

variables as fixed effects: cross-over period, hours between taking medication and starting 

homework, medication status, group assignment (BPT+DRC or WL), and the interaction 

between treatments. Analyses controlled for interactions between cross-over period and 

treatment variables (Simpson & Hamer, 1999; Yarandi, 2004).

PROC MIXED was used to analyze the parent-report measures with HPC Completion 

Behaviors, HPC Materials Management, and APQ N/ID as the outcome variables in three 

separate models. Random effects were identical to the previous analyses. Fixed effects in 

these models included the relevant baseline score, cross-over period, medication status, BPT

+DRC or WL group, the interaction between treatment variables, and interactions with 

cross-over period.

Results

Intervention Adherence

Parents in the BPT+DRC group attended an average of 5 of 7 total sessions (group and 

individual). Modal attendance was 100% of sessions, and the median attendance was 6 of 7 

sessions. Of the six group sessions, 19% of families attended 1 to 3 sessions, 49% attended 4 

or 5 sessions, and 32% attended all six group sessions. Attendance for the individual, 

booster session was 80%. Two separate BPT groups were held simultaneously, with 21 

families (representing 24 children due to siblings in the study) in one group and 15 families 

in the second group. Based on the audiotapes of sessions, BPT clinicians implemented 94% 

3The only significant comparison indicated that missing baseline HPC data was related to IQ and hyperactive/impulsive symptoms 
due to one case (p < .05; significance changed to p > .05 with case removed). Analyses on parent-report measures were completed 
with this individual and without, and results did not change.
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of parent training procedures per session on average (SD = 5%), though for one session in 

one BPT group, the audiorecorder malfunctioned and did not record the session. Medication 

or placebo was taken daily (depending on the cross-over period), and parents turned in a 

card each morning stating the time they administered the pill.

Objective Measures

Due to the cross-over design of this study and the inclusion of cross-over period and 

treatment sequence covariates, we report estimated means and associated statistical tests 

rather than parameter estimates to aid in clear interpretation. In the text, we report main 

treatment effects for BPT+DRC and medication controlling for the other treatment and 

covariates. See Table 3 for model-estimated means for each treatment group and post-hoc 

comparisons.

Homework Completion—The model analyzing Math completion indicates a non-

significant effect of medication, t(114.5) = -1.83, p = .07, and a significant effect of BPT

+DRC with a very large effect size (see Table 3), t(95.9) = -8.85, p < .001, in that children in 

the BPT+DRC group completed about 12% more Math homework than the WL group 

controlling for medication status. The effect of the interaction between medication and BPT

+DRC on Math completion was not significant, and least square mean differences are 

therefore not described here (see Table 3). F-statistics for the interaction ranged from 0.27 to 

2.98 (numerator df = 1, denominator df = 114), with all p-values greater than 0.054. The 

association between hours since receiving medication and Math completion was not 

significant, t(11.9) = -2.18, p = .051.

The model analyzing RLA completion similarly indicates a non-significant effect of 

medication, t(125.3) = -1.76, p = .08, and a significant effect of BPT+DRC, t(95.4) = -6.25, 

p < .001, such that children in the BPT+DRC group completed just over 10% more RLA 

homework than the WL group, controlling for medication. The interaction between 

medication and BPT was not significant, and F-statistics for the interaction ranged from 0.19 

to 2.48 (numerator df = 1, denominator df = 114), with all p-values greater than 0.054. The 

effect of hours since receiving medication was significant, t(12.5) = -2.26, p = .04, such that 

less time between taking medication and starting homework was related to higher RLA 

homework completion.

Homework Accuracy—The effect of medication on Math homework accuracy was not 

significant, t(115) = -1.23, p = .22, and there was a significant effect of BPT+DRC, t(115) = 

-6.82, p < .001, indicating that children in the BPT+DRC group had about 6% higher Math 

homework accuracy than the WL group, controlling for medication. However, the interaction 

between medication and BPT+DRC was significant (see Figure 2), F(1, 115) = 7.33, p = .01. 

Least square mean differences between combined, unimodal, and no treatment groups on 

Math accuracy were explored due to the significant interaction and indicated that BPT+DRC 

only and combined treatment were both superior to no treatment, t(115) = -6.70, p < .001, 

4The SAS procedure used to run the models on objective measures, PROC GLIMMIX, does not pool F-statistics when using PROC 
MIANALYZE and does not allow the user to manually pool F-statistics as is possible in PROC MIXED which was used herein for 
parent-report measures.
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t(115) = -5.94, p < .001, and were both superior to medication only, t(115) = -3.85, p < .001, 

t(115) = -2.93, p = .004, respectively. Combined treatment was not significantly better than 

BPT+DRC only, t(115) = 1.04, p = .30. Medication only was significantly superior to no 

treatment, t(115) = -2.85, p < .001, indicating that children had about 4% higher accuracy on 

their Math homework when receiving medication compared to the no treatment group. The 

effect of hours since receiving medication on Math accuracy was not significant, t(115) = 

1.79, p = .08.

The effect of medication on RLA homework accuracy was not significant, t(114) = -0.58, p 
= .56, and the effect of BPT+DRC on RLA accuracy was significant, t(114) = -6.20, p < .

001, indicating that children in the BPT+DRC group had about 6% higher RLA accuracy 

than the WL group. However, the interaction between medication and behavioral treatment 

was significant (see Figure 2), F(1, 114) = 4.05, p = .047. Least square mean differences 

between combined, unimodal, and no treatment groups on RLA accuracy indicated that BPT

+DRC only and combined treatment were both superior to no treatment, t(114) = -5.73, p < .

001, t(114) = -5.00, p < .001, and were both superior to medication only, t(114) = -3.83, p < .

001, t(114) = -3.00, p = .003, respectively. Combined treatment was not significantly better 

than BPT+DRC only, t(114) = 1.00, p = .32. There was a trend for improved RLA accuracy 

in the medication only group compared to no treatment, t(114) = -1.86, p = .07. The effect of 

hours since receiving medication on RLA accuracy was not significant, t(114) = 0.93, p = .

35.

Parent-Report Measures

As stated previously, results display estimated means as opposed to parameter estimates to 

facilitate clear interpretation, and Table 3 contains estimated means for each treatment 

group. In the models predicting each of the parent-report measures (HPC Completion 

Behaviors, HPC Materials Management, and APQ N/ID) there was not a significant effect of 

medication, t(117.9) = 1.74, p = .08, t(109.6) = -0.18, p = 89, t(110.1) = 0.84, p = .40, BPT

+DRC, t(116.8) = -1.28, p = .21, t(133.6) = -0.28, p = .78, t(128.6) = 1.58, p = .12, or their 

interaction, F(1, 71) = 0.02, p > .055, F(1, 71) = 1.16, p > .05, F(1, 71) = 0.16, p > .05, 

respectively. Baseline scores significantly predicted post-treatment scores in each of the 

models, b = 0.32, t(122.2) = 3.27, p < .001, b = 0.32, t(135.11) = 4.51, p < .001, b = 0.58, 

t(134.7) = 6.40, p < .001, indicating that the individual's baseline HPC Completion 

Behaviors, HPC Materials Management, and APQ N/ID scores were positively related to 

their post-treatment scores, respectively.

Discussion

This study provides the first controlled evaluation of the effect of behavioral treatment, long 

acting stimulant medication, and their combination on homework functioning among 

children with ADHD. Results indicated that 1) homework-focused BPT with a DRC 

component results in improved objective homework performance (completion and accuracy) 

among children with ADHD, 2) long-acting stimulant medication produces small and likely 

clinically insignificant benefits on homework accuracy only in the absence of homework-

focused behavioral treatment, 3) combined behavioral treatment and medication did not 
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produce additional benefit beyond behavioral treatment alone on objective measures of 

homework performance, and 4) significant treatment effects on parent-report measures were 

not found. Each finding and its clinical implications are now discussed in turn.

Behavioral Treatment

The BPT+DRC program implemented to improve parental management of child behavior, 

organization, and productivity during homework time consistently led to substantial, acute 

improvements in objective measures of homework completion and accuracy. The current 

study found that children in the homework-focused behavioral treatment group achieved 

10-13% higher homework completion and 8% higher accuracy than the WL group. 

Considering homework completion and accuracy together, children in the BPT+DRC group 

achieved a ‘C’ on average (92% correct of 83% complete is a score of about 75%) whereas 

children who did not receive BPT+DRC and were not on medication achieved an ‘F’ on 

average (58% in math and 62% in RLA). Thus, receiving the BPT and DRC treatment 

program was the difference between passing and failing homework assignments. By 

influencing a critical predictor of academic success, this study replicates previous research 

demonstrating the efficacy of behavioral treatment in improving daily academic functioning 

among children with ADHD (e.g., Fabiano et al., 2007; Power et al., 2012) and expands this 

research by including objective homework performance.

Efficacy trials investigating similar interventions (i.e., FSS and PATHKO) indicate effect 

sizes varying from .52 to 1.51 on parent report measures of homework functioning. The 

results of the current study extend their reports by indicating compelling and meaningful 

benefits of behavioral treatment on objective measures of homework completion and 

accuracy (Cohen's ds from 1.40 – 2.26). Compared to parent ratings, objective measures are 

more face-valid exemplars of a child's actual performance. Though problematic behavior 

during homework time is a clinical concern among children with ADHD (Power et al., 

2006), homework scores rather than behavior during home work are more directly related to 

academic success and grades at school.

Another strength of the current study is that the STP setting afforded high experimental 

control over the homework assigned, grading procedures, and specific intervention 

components, namely the individualized DRC. The DRC is an existing component of the 

STP, and children in the BPT+DRC group were necessarily given the DRC goal ‘completes 

homework with 80% accuracy’ whereas the WL group did not have this goal. At the end of 

each day in the STP, children, parents, and counselors review the child's progress on his or 

her DRC goals and discuss which contingent home reward will be earned that evening. 

Though the FSS study also included a DRC component, the fidelity and consistency of DRC 

implementation in the FSS study likely varied by each individual child's teacher and school 

just as the specific homework assigned and grading procedures would vary.

Overall, clinically significant, compelling benefits on objective measures of homework 

completion and accuracy were found for children whose families received homework-

focused parent training and DRC. To the extent that a teacher incorporates homework into a 

child's grade in a given subject area, the behavioral intervention used herein could have a 

meaningful impact on the child's grades and academic performance. Improving homework 
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functioning among children with ADHD is critical as homework problems are severe and 

longitudinally related to important academic outcomes such as grades in this population 

(Langberg et al., 2010; Langberg et al., 2011; Power et al., 2006).

Medication

Medication effects were limited and neither clinically nor academically meaningful. Despite 

achieving about 3-4% higher homework accuracy when receiving medication in the absence 

of BPT+DRC, children did not complete significantly more homework, and BPT+DRC 

alone was significantly superior to medication alone in all analyses of homework completion 

and accuracy. The results indicating a statistically non-significant medication effects on 

homework completion are surprising given the extensive literature documenting effects on 

comparable measures in the classroom (Fabiano et al., 2007; Pelham et al., 2001).

Environmental differences between home and school may be critical to explaining the lack 

of medication effects on homework completion despite clear effects on seatwork completion 

in the classroom setting. School and classwork are typically structured with clear 

expectations, minimal distractions, and a consistent routine. Further, a well-run classroom 

will include teacher monitoring, classroom rules, and individualized performance feedback. 

Although these same strategies are taught to parents in homework-focused BPT, it is 

possible that in the absence of this basic routine and structure, children aren't more likely to 

work on assignments when receiving medication. It is also likely that parents are less 

consistent than teachers in implementing routine, structure, and contingencies during 

academic work.

Additionally, this study may have failed to indicate a positive effect of medication due to the 

low doses used and the time course of Concerta. The majority of studies showing effects of 

medication in the classroom setting were conducted with slightly higher doses and during 

peak hours (i.e., when medication should have its largest effect; Fabiano et al., 2007; Pelham 

et al., 2001). In this study, homework performance was measured at an average of 11.5 hours 

post ingestion. Research on the time course of Concerta indicates that effects are clear 12 

hours post-ingestion (Pelham et al., 2001). However, the average dose in that study (35mg) 

is considerably higher than the average dose of 21mg used in the current study, and the time 

courses of different doses of Concerta have not been studied. Despite this limitation, the 

time between medication administration and homework completion reported herein likely 

represents many families' experiences starting homework after school or when parents return 

from work. Further, doses were titrated to optimize behavioral performance and productivity 

in the analog classroom and would be appropriate school-day doses despite potentially being 

low during homework time. This is the only study to date systematically examining the 

effects of long-acting stimulant medication on homework among children with ADHD, and 

available evidence therefore does not indicate a benefit of long-acting stimulant medication 

on homework performance.

Combined Treatment

Contrary to hypotheses, combined treatment did not provide additional benefit beyond the 

main effect of BPT+DRC on the objective measures of homework completion and accuracy. 
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Similar to medication effects, it is possible significant results were not found because 1) the 

dose of medication was too low to affect home behavior, 2) the effects of BPT+DRC were 

large and overshadowed potential incremental medication effects (ceiling effect), or 3) there 

is no additional benefit of stimulants on homework performance beyond effective parenting 

among children with ADHD. It is unlikely that the doses were too low to result in combined 

effects, as combining the same dose of stimulant and behavioral treatments employed here 

results in large, positive effects on completion and accuracy in the classroom (Fabiano et al., 

2007).

Additional Limitations

Limitations of psychosocial, psychostimulant, and combined treatments have been discussed 

above. Additionally, the potential that the STP setting impacted the ability to detect 

improvements on parent-report measures is a limitation. It is possible that the overall 

improvement across academic, sports, and peer domains that families report during the 

course of the STP (O'Connor et al., 2014; Chronis et al., 2004; Fabiano et al., 2007; Pelham 

et al., 2014) limited the incremental benefit that parents would perceive from the additional 

parent training program. For instance, the HPC scores herein fall within a 1.5 standard 

deviation range of normative scores on the HPC (Factor 1 M = 9.82, SD = 6.45; Factor 2 M 

= 2.97, SD = 2.79; Power et al., 2006) and scores in this study are within a similar range to 

post-treatment scores from the Multimodal Treatment of ADHD study (Langberg et al., 

2010). The beneficial effects on objective measures are impressive given the extensive cross-

domain treatment the children were receiving. Although the beneficial effects on homework 

may have been difficult for parents to detect, the magnitude of improvement was the 

difference between passing and failing homework assignments, on average. This effect 

would impact a child's academic grades to the extent that treatment gains transfer to the 

school year and the child's teachers integrate homework scores into their grading procedures. 

Additionally, it is important to note that further work is needed to maximize effects on 

homework performance as the highest average grade (considering accuracy of homework 

completed) was about 75-80% which is in the C to B- range in typical grading scales.

Homework assignments were determined based upon national guidelines, achievement 

scores, and the classroom teachers' knowledge about each individual child's abilities. Thus, 

we are confident that our homework volume and difficulty level closely matched what 

children were receiving in their regular classrooms. However, whether our belief is accurate 

remains an empirical question. This trial was conducted in a highly-controlled STP setting, 

and, though that is a strength of an efficacy trial, future research may need to adapt treatment 

design to transport less controlled settings. In doing so, it may be beneficial to ensure that 

the DRC is implemented with fidelity, as it is in the STP, and as has been shown to be 

important in community settings (Fabiano et al., 2010). The extent to which findings can be 

generalized may also be impacted by the high proportion of minority families in the current 

study (83% Hispanic), as this is not representative of the United States population. The 

treatment itself was not specifically adapted in this study. However, the COPE model (which 

promotes and reinforces parental empowerment to develop the parenting strategies 

themselves and work together in small groups) may allow for the cultural diversity to be 

accommodated without altering the intervention, and the positive results indicate that the 
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non-modified version of the intervention was efficacious in this population. Lastly, parent 

training attendance varied in the current study, and future studies may find larger effects if 

attendance were improved.

Conclusions

This study indicates that behavioral treatment in the form of parent skills training and a DRC 

goal focused on child homework problems results in statistically significant and 

academically meaningful acute improvements in homework performance among children 

with ADHD. Children's homework performance was, on average, about two letter grades 

higher when considering their accuracy of completed work if they received the BPT+DRC 

intervention compared to the WL group. The most commonly used treatment for children 

with ADHD, stimulant medication, did not have a significant effect on homework 

completion and resulted in very limited improvement on homework accuracy, which 

remained lower than accuracy in the BPT+DRC group. There is currently no evidence to 

support the recommendation that physicians commonly give to parents guiding them to use 

long-acting stimulant medication in order to improve their child's homework success and 

performance (cf. pharmaceutical advertisements for long-acting stimulants claiming such 

benefits: adpharm.net, 2009). This study suggests that BPT that includes a well-implemented 

DRC would be a superior treatment recommendation for homework problems among 

children with ADHD. Finally, this study was an efficacy study conducted in a controlled 

setting, and replication in regular school settings is the logical next step in this research.
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Public Health Significance

This study provides additional evidence that behavioral treatment is efficacious in 

improving homework performance among children with ADHD. Despite being 

advertised as beneficial, long-acting stimulant medication is not recommended for the 

remediation of homework problems at this time.
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Figure 1. 
Flowchart of participation from consent through to data analysis. BPT+DRC = Homework-

focused behavioral parent training and a homework completion target on the DRC.
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Figure 2. 
BPT and medication interaction effects on homework accuracy.
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Table 1
Means and standard deviations for participant characteristics

M SD

Age in years 8.00 1.70

Estimated Full Scale IQa 95.51 12.35

DSM 5 items endorsed by parents or teachersb

 Inattention 8.32 1.105

 Hyperactivity/impulsivity 7.41 2.04

 Oppositional/defiant 4.68 2.84

 Conduct disorder 1.12 1.71

IOWA Conners Parent Rating Scale Inattention/Overactivityc 10.70 3.10

IOWA Conners Parent Rating Scale Oppositional/Defiantc 7.36 3.90

IOWA Conners Teacher Rating Scale Inattention/Overactivityc 10.21 3.18

IOWA Conners Teacher Rating Scale Oppositional/Defiantc 6.06 4.68

Parent age 39.62 6.81

Parent marital status (% single)d 51.9%

Note.

a
Full Scale IQ was estimated from the Wechsler Abbreviated Scale of Intelligence- Second Edition. For children younger than 6 years old at intake, 

the Block Design and Vocabulary subscales from the Wechsler Preschool and Primary Scale of Intelligence - Fourth Edition.

b
A symptom was considered present if either the teacher or parent rated it as clinically significant (endorsed as ‘pretty much’ or ‘very much’) on 

the Disruptive Behavior Disorders Rating Scale (Pelham, Gnagy, Greenslade, and Milich, 1992) or on the Diagnostic Interview Schedule for 
Children (DISC-IV; 1998).

c
Loney & Milich (1982)

d
Single includes primary caregivers who were never married, divorced, and separated and does not include those who were married or living with a 

partner.
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Table 2
Behavioral Parent Training Session Descriptions

Session Title Session Content and Goals

1. Introduction to Program Social learning theory

2. House Rules and Positive Attention
Develop house rules with family

Learn about positive attending through discussion and video modeling

3. Homework Routine and Planned Ignoring

Develop a homework routine

Learn about when-then statements in the context of homework time

Learn about planned ignoring through discussion and video modeling

4. Managing Time and Setting Goals
Establish use of homework Daily Report Card (DRC)

Ensuring reward menu is motivating and modifying as needed

5. Managing Time and Setting Goals 2 and Time Out
Review use of homework DRC and problem solve around issues

Introduce Time-Out as an alternative punishment strategy for severe behaviors

6. Home Daily Report Card Integrate homework DRC with overarching home DRC

7. Individual Session
Review and modify each family's individualized homework plan

Problem-solve around homework goals, problem behaviors, and motivating rewards
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