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ABSTRACT 

This paper investigates self-monitoring as a structured intervention for students 

with Attention Deficit Hyperactivity Disorder (ADHD) in the regular classroom. The 

definition and procedures for self-monitoring are based on the research of Hallahan, 

Lloyd, Kosiewicz, Kaufftnan, and Graves, (1979). 

Three fourth grade classrooms, two treatment and one control, participated in 

this study. The ADHD students and all of their peers in the intervention classrooms 

were engaged at least once a day in monitoring their own behavior. Each student 

checked a box "on-task" or "off-task" when prompted by an audio signal (beep). An 

audio cassette was played for 10 to 30 minutes with beeps sounding at intervals 

ranging from 10 to 80 seconds (an average of 45 seconds between beeps). The 

intervention was used during mathematics instruction when students were expected to 

do independent seatwork. No student was singled-out during the intervention. Eight 

students previously diagnosed with ADHD, three in each intervention classroom and 

two in the control classroom, were monitored by observers without the students' 

knowledge of who was being observed. The ADHD students were observed during a 

baseline period before intervention began and throughout the intervention period. 

Additionally, they were rated pre- and post-intervention by their teachers on the 

Conners Teacher Rating Scale. 

Pre-intervention observation results were compared to intervention period 

results for both treatment and control groups. Comparisons were analyzed using 
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analyses of variance (ANOVA) procedures. Additionally, the pre- and post-

intervention findings of the Conners were analyzed using ANOVA and displayed 

graphically to demonstrate overall change. The results strengthen the claim that self-

monitoring increases the time-on-task of ADHD students in a regular classroom, 

without singling them out from the group and without them knowing they were the 

aim of the intervention. 
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SELF-MONITORING INCREASES TIME-ON-TASK OF 
ATTENTION DEFICIT HYPERACTIVITY DISORDERED STUDENTS 

IN THE REGULAR CLASSROOM 

Students with Attention Deficit Hyperactive Disorder (ADHD) suffer 

significant losses in potential academic growth when they do not sustain attention on 

instruction, assigned learning tasks, homework, and academically-related social 

interaction. Teachers and parents consistently complain that ADHD students spend 

too much time off-task, and consequently do not complete assignments, miss critical 

instruction, and disrupt others. As a result of the time spent off-task, many ADHD 

children do not learn consistent with expectations for their age. One measure of 

attention and learning is the time the student spends completing assigned material, 

called "time-on-task" in current literature. Time-on-task is lower in ADHD students 

than peers with the same attributes. 

Intervention strategies are widely used to increase time-on-task and they vary 

greatly in their ability to affect successful outcomes for the student and reduce the 

negative impact of the ADHD student's behavior on the rest of the class. Educators, 

parents, and students are anxious to find effective intervention strategies that increase 

learning via students spending more time-on-task in learning activities. Especially 

teachers are anxious to find interventions that do not take important time away from 

teaching, valuable resources away fi-om other students, and do not significantly detract 

from other responsibilities. Because of the many increasing demands on teachers, the 
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reality of today's classrooms, the teacher does not employ any intervention that 

requires too much time and resources away from their primary teaching 

responsibilities. Therefore, it becomes critical to design strategies for the teacher to 

employ that are not time-intensive and resource-draining. 

The current research addresses an intervention for the regular classroom that, 

based on prior research, increases time-on-task of students in elementary and 

secondary grades. Additionally, this intervention, called self-monitoring, does not 

take significant training or resources to administer. It increases time-on-task by 

compelling the student to account for the time spent on- and off-task through a the 

student tracking manually, on prompt, what he or she was doing at the time of the 

prompt. 

Prior research has addressed the efficacy of these interventions for use on 

other populations (e.g., Learning Disabled students), but very few articles have been 

published applying these interventions on students with ADHD. Prior research has 

also addressed the use of this intervention in other settings (e.g., self-contained 

classrooms, secondary settings), but very few articles have been published addressing 

the efficacy of this intervention on students in the regular classroom. Consequently, 

this research addresses the use of this intervention in the regular classroom 

(elementary school) and on ADHD students. 

Researchers have not addressed the data they gathered in the same way as the 

current research, in that, most prior research used descriptive statistics and time-series 
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graphing to note changes, where the current research, in addition to descriptive 

statistics and time-series graphing, uses repeated measures analysis of variance 

(ANOVA) to show the significance of changes. Additionally, the current research 

attempted to pair the observation measures with a criterion measure sensitive to 

changes in ADHD criteria (Cormer's Rating Scale), which had not been done in this 

area of research before. 

hi summary, the purpose of this study was to investigate an intervention 

strategy that can be easily applied by the classroom teacher in a regular education 

setting on students with ADHD. Measurement employed observers, as in other 

studies, and also employed a criterion referenced rating scale to monitor change via 

pre- and post-intervention testing. Theoretically and with the support of current data 

it can be said that self-monitoring increases time-on-task because students become 

more accountable for their own behavior they use the time given them to attend more 

consistently to the task at hand. 
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LITERATURE REVIEW 

This chapter will provide a general review of the disability and intervention, 

and outline the relevant research published to date regarding self-monitoring and other 

related intervention strategies used with self-monitoring. Definitions, intervention 

processes and procedures, research findings, and recommended research will be 

outlined as relevant to this current research. 

Definitions: Attention Deficit Hyperactivity Disorder TADHD') 

Almost everyone knows of a child considered hyperactive or inattentive today. 

Most likely, that child is an elementary-age boy who may have an Attention Deficit 

Hyperactivity Disorder. Attention Deficit Hyperactivity Disorder, also known as 

"ADHD," is a pervasive disorder of attention and behavior with a neurobiological and 

psychological basis (American Psychiatric Association (APA), 1994; Boliek & Obrzut, 

1997). Barkley describes ADHD as "one of the most common psychiatric disorders 

of early childhood," accounting for three to five percent (some estimates have been as 

high as 20%) of the school-age population (Barkley, 1982; Lambert, Sandoval & 

Sassone, 1978; Trites, 1979). It is a pervasive disorder causing academic, social, and 

emotional problems for the child. ADHD has three primary subtypes: inattentive 

type, hyperactive type, and combined type according to the Diagnostic and Statistical 

Manual, Fourth Edition [DSM-IV] (APA, 1993), yet the etiologies and manifestations 

vary greatly. ADHD begins in early childhood, but may not be diagnosed until later 

childhood when the child enters school or even later when the effects on learning 
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become evident, but should be diagnosed by age seven. The predominant 

characteristics of ADHD are three-fold: 

1) Impulse management (or impulsivity), 
2) Attention control (or inattention), and 
3) Excessive movement (or hyperactivity) 

hnpulsivitv 

Impulsivity is a deficiency in inhibiting unwanted behavior based on 

situational demands (Dinklage and Barkley, 1988). Impulsivity, like attention, is not 

a unitary or homogenous construct. In their chapter, these authors use several pieces 

of research to define impulsivity as "a pattern of rapid inaccurate responding to tasks 

or conversely, as poorly sustained inhibition of responding, poor delay of gratification, 

or impaired adherence to commands to regulate or inhibit behavior in social 

contexts." They further suggest that impulsivity is the most distinguishing feature of 

ADHD. The DSM-IV (American Psychiatric Association, 1994) sets as criteria for 

impulsivity: 

1) Often blurts out answers before questions have been completed. 
2) Often has difficulty waiting turn. 
3) Often interrupts or intrudes on others. 

These symptoms must cause impairment in social, academic, or occupational 

functioning to be diagnosed. Impulsive children have behavior problems that 

typically result in fhistration, irritation, or anger in others. The greater the 

impulsivity, the greater the possibility of social problems and later, behavior problems 

that effect the greater community. These children often appear socially inept, in that 
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they do not demonstrate age-appropriate skills, but instead manifest behavior that is 

the result of impulsive urges. 

Inattention 

The construct of attention or ("inattention") manifests itself in the classroom 

in many ways. Attention is dependant on motivation, perception (e.g., visual and 

aural), persistence, interest, etc. Consequently, the student may first appear to be 

poorly motivated or as disinterested when, in fact, the students interest and motivation 

may not be significantly different that others his own age. Inattentive students are 

easily distracted by extraneous stimuli and their attention is "pulled" from their tasks, 

but they typically respond to redirection in a cooperative manner. Because they are 

distracted and do not attend well, they often forget what they were doing, what they 

are supposed to do, or what task is next on the schedule. They do not follow-

through well on chores, schoolwork, or duties, not because they do not imderstand or 

are defiant, but because they demonstrate poor attention to task or are distracted away 

from the task too easily. They often carry out the first one or two items of a multi-

step request, but fail to complete subsequent items. They often have difficulty 

organizing their materials, tasks, and time, and often loose their supplies (pencil, 

books, etc.). They fail to sustain attention on long or repetitive tasks, even when it 

is critical to effective completion. These children often miss instruction even when 

spoken to directly, as their attention is focused on internal thoughts and emotions, or 

on external distractions. Parents and teachers often point out that these children can 
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play computer games or watch TV for hours undistracted, but these adults fail to see 

the difference between the cognitively stimulating and structured nature of the activity 

(e.g., TV or a computer game) and the activities that require sustained self-direction 

and self-monitoring (e.g., homework, cleaning their room). Consequently, they 

attribute the lack of attentive behavior to something other than attention. They only 

see the differences in behavior between the two activities, rather than the demands of 

each. 

Hyperactivity 

Hyperactivity is exhibited on a continuum from mild fidgeting to extremes in 

the level of activity ("bouncing off the walls") with little recognition of the impact it 

might have on others or the environment and its incongruence with social norms. It 

is normal, for example, for boys to exhibit a greater level of activity than girls on 

average, but some boys (and girls) exhibit a level of activity that exceeds significantly 

social norms. A typical student may become restless with a boring or tedious 

activity, but on average sustain attention adequately during other age-appropriate 

activities. A hyperactive student may be consistently restless, make frequent trips to 

get a drink or sharpen a pencil, and stand or sit partially in and partially out of his 

seat. These children often run, jump, and play excessively and may have difficulty 

participating is leisure activities. They often struggle with simple tasks, like moving 

through the halls of the school in a line. ADHD students talk excessively and ask 

questions excessively. They often get into trouble because they touch things, go 
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places, and do things they should not. They are not malicious in their behavior, in 

fact, conversely, they are surprised and sorrowful when they realize they have 

offended someone or broken something. These behaviors often lead to irritation on 

the part of others around them, including peers, teachers, siblings, and parents. In 

severe cases, this leads to social rejection, isolation, and depression. Sadly, 

hyperactive children, as they grow older, come to expect others to be irritated by 

them and may develop compensatory reactions that may be maladaptive or socially 

unacceptable. 

ADHD - Consequences and Impacts 

Generally, the disorder impacts almost every aspect of the child's life in a 

significant way. The child may have problems with social functioning at home, in 

the neighborhood, and at school. These children may struggle to leam. The child 

may withdraw or reciprocally, may become aggressive or noncompliant. 

Consequently, many children are diagnosed comorbidly with disorders such as 

Oppositional Defiant Disorder, Conduct Disorder, depression, learning disabilities, and 

other emotional and behavior disorders. Among these, the educational impacts are 

the most life-long and life-impacting consequences. 

Educational Impacts 

This disorder has a great impact on the education of the child. Many of these 

children do not do well academically or behaviorally within the classroom. This is 

clearly the most consistently detrimental aspect of the disorder. These children do 
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not attend dnring instruction, do not sustain attention to complete homework or seat 

work, and as a result of their impulsive and hyperactive natures, are often removed 

from the classroom or separated from others for all or part of the day. This is 

because they are disruptive to the learning of others and to the classroom 

environment. 

They often receive a comorbid or postmorbid diagnosis of Specific Learning 

Disabled (Hynd, Lorys, Semund-Clikeman, Nieves, Huetter, & Lahey, 1991) and other 

learning disorders at a higher rate than their normal peers do. Additionally, these 

children do not always complete in-class and homework assignments because they do 

not sustain their attention long enough and are distracted by competing interests. 

When they do complete assignments, they do so after the nagging and consistent 

reminding of their teacher or parent. 

ADHD students often push themselves hard for several minutes at a time, but 

fail to sustain the effort, not for lack of motivation, but because they have been 

distracted by external or internal stimuli and their mind remains elsewhere for several 

minutes, until someone or something external to themselves prompts them back to the 

task. This results in a significant amount of time lost to these children that could be 

spent learning. Once prompted back to the assignment, the child has to reorient 

himself to the learning activity (e.g., remember where he was, what he was doing, 

and how to do it); thus not only loosing the time-off-task, but also loosing the time 

reorienting himself After several years of making less than appropriate academic 
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growth these children often show a discrepancy between academic achievement and 

aptitude and if tested for Special Education become eligible for services as students 

with Specific Learning Disabilities. 

These children lack the skills to self-monitor their own attention; they lack the 

internal prompting response to keep them oriented to the task or demands of the 

environment. Distractions may be as simple as their own hand or pencil or an 

intrusive thought. The child may rotate or tap his pencil for several minutes in a 

unique and interesting way, distracted and off-task. They do not even realize they are 

off-task most times, until they have been prompted by an external reminder that they 

need to be on-task or until the distracting stimulus ends or is disrupted. For example, 

a child on an errand is distracted by the TV and an advertisement breaks the cartoon 

that has monopolized the child's attention so that he proceeds with the original task 

(if he remembers what the task is by then). They often have a great desire to change 

and become frustrated with themselves and take criticism to heart with little or no 

capacity to directly effect change in their behavior. Their attention-to-task is too 

fractured to focus long enough to complete entire assignments on their own, unless a 

teacher or parent looms over them nagging or begging its completion. All students 

are not this way with some being significantly less affected and some being worse. 

Yet, some interventions, as outlined below have proven effective. 
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Interventions 

According to Dinklage and Barkley, (1988) treatments abound for ADD/H 

[ADHD] children. The interventions, in each category, are numerous, and vary in 

success, usage, and availability. Each intervention should be fitted to the unique 

needs of the student based in the diagnostic findings and problems exhibited at home 

and in the classroom. By category below, are summarized many of the interventions 

used today and arguments for and against their use. 

Psvchopharmacolo gy 

The most common and well-documented intervention, while not necessarily the 

most successful, is the use of medication. Typically, psychostimulants (e.g., 

Methylphenidate or Ritalin) are prescribed for these children, but other medications 

include anti-depressants/Seretonin-Selective-Reuptake-Lihibitors (SSRI's), anti

convulsants, and other medications selected for their secondary effects that might 

benefit an ADHD child. Many parents resist medication as an intervention because 

of its more invasive approach to problem resolution. Additionally, medications may 

have unwanted side effects. For example, psychostimulants can cause sleeplessness 

and result in children up later than the parents want. They also have a history of 

causing weight loss as a result of reduced appetite. These and other side effects 

result in parents and physicians considering alternative intervention strategies or 

combinations of strategies. 
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Physiological 

Other less common physiologically oriented interventions include, vestibular 

stimulation (Arnold, Clark, Sachs, and et. al. 1985), running (Hales & Hales, 1985), 

and biofeedback and relaxation training (Richter, 1984), as cited in Dinklage and 

Barkley, 1988. Many dietary treatments have been used as well, including things 

such as sugar-free diets and restriction from artificial colorings, most of which have 

little scientific support or documentation. These approaches have been used as 

alternative approaches to medication and often as a result of a lack of knowledge 

about other alternative approaches to medication or of how to employ the alternatives. 

Psvchotherapv 

Among the more common interventions employed therapeutically, include 

parent training, study-skills groups, group-counseling, play therapy, contingency 

management training, cognitive-behavioral training (e.g., self-control training) and 

classroom management training. While these are typically applied by a school 

psychologist or other mental health professional, educators and parents attempt these 

and other interventions as well with differing levels of success. These interventions 

are most successful when they are tailored to the needs of the child based on the 

assessment finding for the child. These are preferred to medication because they are 

less invasive, but may be used less than medication, because they require more effort 

and training to administer than simply giving a child a pill. These interventions also 

require time and cooperation by those involved to participate and the effects are not 
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immediately obvious. They may also be used less, because they take longer to 

produce results, where conversely, medication and even behavioral interventions 

produce results in a shorter period. 

Environmental adjustments 

ADHD children are asked to sit on their hands to reduce excess motor 

activity, to wear earphones to reduce distractions, and to sit in cubicles, separate from 

other students. These interventions, when based in assessment findings, limited in 

their use and scope, and combined with other interventions have shown great 

promise, but there is little research to support how effective they can be or what 

constraints produce the most efficacious results. Additionally, they single out the 

student and often separate the ADHD student further from his peers, that socially, he 

so desperately needs and which he is already struggling to create quality friendships. 

Special Education 

Some students, in severe cases, receive reduced class sizes and specialized 

instruction through Special Education. This is not a separate intervention per se, as it 

utilizes the above interventions and others for success. The reduced class size and 

the individualization of instruction will obviously increase the probability that 

interventions are successful. In the same vein, residential treatment is also used for 

students with severe problems. 
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Behavioral interventions 

Behavioral interventions include token economies for work completed, 

reinforcement for group participation or appropriate use of social skills, and 

reinforcement for listening behavior, and teaching/reinforcing use of self-monitoring, 

self-assessment, and self-reinforcement skills. These behavioral or cognitive-

behavioral approaches have been used with a high degree of success. Behavioral 

interventions, like many of those interventions listed above, often focus on the 

individual or "target" student, increasing and emphasizing how different the child is 

and problems he struggles with. The results are slower coming than those of 

medication, but faster than most others. Change is gradual and thus less perceptible 

(e.g., several hours to several days) than psychopharmacological interventions (e.g., 20 

minutes), but also far less invasive. 

Argument for a group behavioral intervention 

It is possible to target the behavioral intervention at the whole class and thus 

by default impact the ADHD students without anyone knowing the ADHD students 

were the targets. If successfully applied, it would be less invasive, would have fewer 

negative side effects (e.g., social isolation, social stigmatism), and comparatively cost 

less in resources to administer (e.g., no headphones to purchase, no individual 

monitoring of the student by the teacher). Therefore, a successful intervention could 

be defined as "creating long-term change with the least invasive, lowest resource cost, 

and shortest-duration intervention." The search for interventions that might meet this 



26 

criterion and effectively meet the needs of ADHD students and their classrooms now 

begins. 

As stated above, ADHD students sustain their attention poorly and 

consequently have poor academic productivity. Research has shown self-monitoring 

to be effective in increasing on-task behavior and academic productivity among a 

variety of students. Research has focused on self-monitoring in combination with 

self- assessment, self-recording, self-reinforcement, accuracy training, and 

reinforcement for accuracy. Most of that research has been done with specific 

learning disabled (LD) students, most of whom are in self-contained classrooms. 

Less research has been done with ADHD students, LD students in a regular 

classroom, or regular education students who have minor attention problems. Authors 

of such research have pointed to the regular classroom as the place for the future 

research to focus (Mathes & Bender, 1997). Additionally, no research has considered 

that this intervention might be applied to the regular education class as a whole, 

rather than at individuals where the detrimental effects of singling out the ADHD 

student are increased. Targeting the entire class would be less invasive and minimize 

the negative treatment effects associated with many of the strategies that target 

individual students. Therefore, the purpose of this study is to evaluate the 

effectiveness of using self-monitoring as an intervention for ADHD students, but used 

within a regular classroom and at the entire class instead of individually with the 

ADHD student. 
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Prior Research on Self-Monitoring and Self-Graphing 

The following paragraphs will outline prior research on self-monitoring, self-

graphing, and related intervention strategies. All are relevant to the current research, 

as they became the basis for determinations made about the methods used. 

As defined in the multiple research articles outlined below, self-monitoring is 

an intervention where an external prompt (i.e., the teacher's voice, a recorded voice, 

or recorded beep) is given the student, whereupon the student notes whether he is on-

or off-task. Self-monitoring usually consists of two elements, self-observation and 

self-recording (Mace and Kxatochwill, 1988, as cited in DiGanig, Maag, and 

Rutherford, 1991). Theoretically, according to Hallahan and Sapona (1983), self-

monitoring differs greatly from other interventions, because it requires the "active" 

participation of the student, which is juxtaposed to the stereotypic passive learning 

style characterizing most ADHD and LD students as described by Torgesen (1977). 

In many of the studies, the student is asked to answer the question "Was I 

paying attention?" and to note "yes" or "no" on a tally sheet. The student's tallies 

were then compared with the observer's tallies in some of the studies. While other 

studies did not even address the correctness of the student's tallies, focusing instead 

on the treatment effects or reaction effects associated with the student having to 

monitor his behavior, finding that regardless of the correctness of the tallies, time-on-

task improved when the student focused on his own behavior. Generally though, the 

results indicate that when the student monitored his attention, his attention to task 
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increased. Productivity was not consistently defined across studies, some defining it 

as the number of items completed regardless of correctness, while others defined it as 

the number of correct items. Most of the studies did not address productivity at all. 

Learning was assessed in a few of the studies using academic achievement tests, like 

the Woodcock-Johnson Achievement Battery, Revised (Woodcock & Johnson, 1985), 

but over-all it was assumed that with increases in time-on-task and productivity, that 

learning would also increase. 

Advancing the evidence supporting self-assessment and self-monitoring as an 

effective cognitive-behavioral intervention, Lloyd, Hallahan, Kosiewicz, & Kneedler 

(1982) used on-task behavior and academic productivity as dependant variables in a 

dual experiment. Both experiments used a case-study design, the first study on a 

single student, eleven years old, and the second study on three students: aged nine, 

ten, and nine, respectively. They introduced specific procedures that would be 

followed later by other researchers. For example, they introduced the audiotape with 

a mean between-tones-interval of 45 seconds, the question "Was I paying attention," 

and the paper for marking on-/off-task behavior with a picture of a boy reading a 

book at the top. Their research demonstrated conclusively that self-monitoring is an 

intervention worthy of greater consideration and it precipitated further research. 

This research report included two separate experiments. The first experiment 

used two observers with an inter-observer rate of agreement of 92%. In this 
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experiment, the nine-year-old boy was observed during a math seatwork assignment 

where he worked on multiplication problems (i.e., 100 to 150 of single-digit 

problems). Two treatment conditions were applied, a self-assessment condition where 

the student was asked to monitor his own behavior and ask himself if he was on- or 

off-task, but did not record a public response. The second condition required him to 

self-record the self-assessment on paper. During the self-assessment condition, his 

on-task behavior rose to a mean of 70% and for the self-recording condition to a 

mean of 72%, this compared to a baseline of 35%. The mean for the continuing 

baseline and reversal were 54% and 45% respectively. Academic productivity 

showed equal change correlating with the highs and lows of on-task behavior. 

A study done in 1985 by Reiter, Mabee, and McLauglin found, in a single 

case study, that self-monitoring increased the on-task behavior and productivity of a 

7.5-year-old learning disabled female in second grade. An ABAB design was used 

with A being the baseline with no treatment or envirormiental modifications. The 

study found that the self-monitoring procedure improved on-task behavior and 

reduced the time to complete tasks during both treatment phases. While there were 

significant changes during treatment phases, the changes did not persist beyond them, 

returning to nearly normal in the second baseline. The current study does not support 

the notion that increasing on-task behavior will influence academic responding 

permanently nor generally. 
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Studies cited thus far have deah with elementary school students, not 

adolescents. Blick and Test (1987) changed the focus on children with their study on 

disabled high school students (nine learning disabled, two mentally retarded, and one 

emotionally disturbed) in three self-contained classrooms. Research focused on five 

intervention periods following a baseline to show that the interventions could be 

faded away systematically and they would maintain the behavior without external 

prompting. The five intervention periods were proceeded by training for two days 

where the students were reminded what constituted an on-task behavior and were 

reinforced for accuracy in evaluating their behavior and for honesty. 

Prater, Joy, Chilman, Temple, and Miller (1991) found adolescents with 

learning disabilities improve on-task behavior both in the regular education setting 

and in the special education setting with the introduction of self-monitoring 

procedures. Prater and associates used five students ranging in age from 12 yrs., 11 

months to 17 yrs., 2 months and studied each in a different setting (studies one 

through five). The settings ranged from regular mainstreamed classrooms to self-

contained classes. Each study used different methods to evaluate and analyze data, 

from ABAB to multiple baselines across settings. Each used a training, fading, and 

reinforcement component to establish and continue the target behavior. The results 

marked changes across the intervention. 

DiGangi, Maag, and Rutherford (1991) were the first to discuss and test the 

theory behind the effectiveness of self-monitoring. Theoretically, self-monitoring is 
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successful because of what is termed "reactive effects". Where reactive effects are 

cognitive outcomes of monitoring our behavior, based on the premise that those 

things we pay attention to change and when we are accountable for the change, we 

change more. 

These authors looked at the reactive effects of self-monitoring as enhanced by 

self-graphing (graphing of progress associated with self-monitoring). Two subjects 

were used, two female LD students, ages 10 and 11. The researchers used a single-

subject, multi-treatment design over six experimental phases for each student. Two 

dependant variables were assessed, on-task behavior and academic performance. Self-

monitoring, as in other studies noted, produced immediate changes during the first 

phase, but no appreciable difference was noted in the subsequent phase as compared 

to the first. The introduction of self-reinforcement and self-graphing enhanced the 

effects of self-monitoring by increasing the productivity and accuracy of academic 

work. The most prominent findings of this study were the improvements of reactive 

effects as a result of adding self-graphing: Increased academic productivity and 

increased on-task behavior. While self-graphing had been examined with respect to 

teacher decision-making (Fuchs & Fuchs, 1987; Fuchs, Deno, & Mirkin, 1985, as 

cited in DiGangi, et.al. 1991), no studies to that point had adequately addressed the 

impact of self-graphing on student self-monitoring. 

A study done by Stewart and McLaughlin (1992) focused on using self-

recording with ADHD high school students to reduce off-task behavior. Self-
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recording is typically defined as one of two parts of self-monitoring, the other being 

self-assessment. In this study, the term self-recording is used more loosely and 

interchangeably. The researchers used an ABAB single-subject replication design to 

evaluate the effectiveness of this intervention on a male ADHD student in a self-

contained classroom for the behaviorally disordered. The rigorous design guidelines 

outlined in prior research were not held to in this study. The study monitored off-

task behavior only over five minute intervals, grading it on a scale of one to three 

(minor off-task behavior to a serious disruption); prior research used shorter intervals 

and focused on the positive reciprocal behavior: on-task behavior. Additionally, the 

standards for off-task behavior were not consistent with criterion used in diagnostic 

manuals or prior research, but focused on disruptive and non-compliant behavior, 

even though attentive/inattentive behaviors were also noted. 

A study done by Mathes and Bender (1997) looked at ADHD children of 

elementary school age. The three male subjects, all medicated with a neurostimulant, 

ages 11:9, 8:10, and 10:3, were all enrolled from one to four periods of the day in a 

behavior disorders classroom. The 10:3 year old student also had a comorbid 

diagnosis of Specific Learning Disabled. All intervention took place in the resource 

classroom, which had no more than eight students in it at a time. Guidelines 

outlined in the Hallahan (1982) and DiGangi (1991) articles were used for the 

training, intervention, definitions, and recording. This article built well upon previous 

research with a new emphasis on ADHD school age children. The research also 
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addressed social validity, where the researchers interviewed postvention the three 

students and the teachers. By interview, the authors found the students enjoyed the 

intervention, self-evaluated that they had increased their on-task behavior, and 

reported that they felt "good" because they were getting into less trouble. The 

teachers noted slight to significant improvement in the students, noting in one case 

that the student had significantly decreased attention-seeking behavior. The findings 

regarding on-task behavior, as expected, had similar outcomes to prior research. The 

ADHD children had dramatic increases in on-task behavior following the introduction 

of the intervention. During the fading period, the behavior persisted at 96% and 

95%, respectively for the two fading periods. The authors note that the results 

indicate that the use of the cognitive-behavioral intervention combined with 

pharmacological intervention, was more effective than the pharmacological 

intervention used alone, but little basis for this later finding is provided by the 

authors. They further note that the training of the children not only enhanced the 

treatment effects, but that it may be the basis for differentiating this study's success 

from the failed interventions of prior combined cognitive-behavioral pharmacological 

interventions of Brown, Border, Wynne, Schlesser, & Clingerman (1986) and Brown, 

Wynne, Border, Clingerman, Geniesse, & Spunt, (1986). The authors also 

emphasized the relative ease with which the intervention was designed and carried 

out through a regular education teacher and suggest that any teacher could do it with 

only minor guidance and training. 
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Methodological problems 

As indicated above, many interventions aimed at ADHD children are 

moderately to severely invasive in the student's life. For example, while 

psychostimulant medications often reduce unwanted hyperactive behavior, they also 

can reduce sleep, retard growth, and affect normal development of the children who 

take them (Jones, 2001). An accommodation like segregating the ADHD students 

away from distracting noises and influences may help the child dramatically to 

complete more assigned work and may reduce the negative impacts on classroom, but 

it can also isolate the child socially, reduce self-esteem, reduce group-learning 

opportunities, and remove them from the primary area of physical and verbal 

reinforcement. Children who wear earphones, sit separate from others, have 

partitioned workspaces, and other interventions that make them different, may 

experience adverse social consequences, including being made fun of or being 

criticized by peers. 

This proposed research suggests an approach to intervention that is less 

invasive than others discussed thus far, thus creating the greatest benefit with the 

fewest negative consequences. More specifically, the intent of the current study is to 

show that ADHD students benefit from self-monitoring procedures when introduced 

in the regular classroom and without isolating the child. Prior research has not 

addressed the ADHD student in the regular classroom with such an intervention. The 

only argument that could be made for not targeting the entire class is that the rest of 
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the class does not need it and may be hurt by it. Therefore, this research 

demonstrated that the non-disabled peers are not diminished by the intervention, but 

future research should demonstrate this more concretely and further show that they 

benefit as well. An additional benefit that may come from such an approach 

(allowing the teacher to target the entire class) is that teachers receive another 

approach to assist ADHD students that is not currently in the repertoire of most 

teachers. Additionally, it may seem easier to implement and more likely to be 

implemented repeatedly over time. 

Summary and Conclusions 

The research to this point has found self-monitoring to be an effective 

intervention strategy for LD students in the self-contained and resource room settings. 

Emotionally Disturbed and Mentally Retarded Children in the self-contained setting, 

and ADHD and Behaviorally Disordered students in the self-contained setting. While 

this is not an exhaustive over-view of all the research to date regarding self-

monitoring, the research outlined above is comprehensive of the articles that are most 

relevant to the current research reported in this paper. Based on recent literature 

searches, further research directly applicable to this research has not been done since 

the last article noted, but further research is warranted and suggested by the authors 

of even the most recent articles. 

The above studies leave unanswered the questions: Can self-monitoring be 

applied effectively to ADHD children in the regular classroom setting? Rather than 
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singling out a child, can the intervention be applied to an entire class at a time and 

yet have the desired effect on the target student? When applied to ADHD children 

with an entire class at a time, do the effects of the intervention change or diminish? 

Do the normal peers benefit from the intervention when applied to an entire class and 

if so, by how much? Can other statistical procedures be applied to analyze data, 

other than the time-series analysis employed by most researchers in this area? Can a 

criterion rating scale be used with teachers, students, and parents to effectively 

monitor change in this area? If so, how sensitive to changes are they? Does 

productivity increase as on-task behavior increases? If productivity and on-task 

behavior increase, does learning increase and can that change be measured with 

current achievement testing instruments? 

If this intervention can be applied to an entire class at a time with 

undiminished benefits for the ADHD child and especially if the non-disabled peers 

benefit as well, then this intervention would be a great boon to the many teachers 

who have one to several children in their classes with mild to severe attention 

problems. Teachers, with little effort of their own, could put a significant change 

agent in their classrooms systematically to teach a simple, yet profound study skill: 

self-monitoring and task persistence. For the ADHD student, it is a great benefit as a 

group intervention, because it is less invasive than interventions that single-out a 

student from the rest of the class, which immediately emphasize that child's problems 

and differences. 
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METHOD 

The goal of the current research was to find the effectiveness of classroom 

interventions that can be employed within a regular classroom context easily by 

teachers and without having to single out the students targeted for receiving the 

interventions. These proposed interventions should increase time-on-task behaviors of 

the targeted ADHD student without adversely impacting the learning of other 

students. 

Self-monitoring is an intervention procedure that is intended to increases time-

on-task by requiring the student to be accountable for his/her behavior, whether on-

or off-task when receiving an audio signal prompt. The success of this intervention 

strategy was assessed through observation and standardized testing. 

The selected students were observed once daily for ten minutes. College 

student observers were used in each classroom to assess independently each target 

student's time-on-task (see appendix C for tally and note sheet). The Conner's 

Teacher Rating Scale (CTRS), a psychometric test, was used before the beginning and 

after the completion of the intervention to measure post intervention changes in the 

CTRS scores of students targeted to receive intervention. The obtained observations 

were checked for their reliability by examining inter-rater reliability coefficients. The 

CTRS scores, as well as the observations data, were analyzed by use of analysis of 

variance (ANOVA), descriptive statistical procedures, central tendency measures, and 

graphs. 
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Sample 

The sample was made up of fourth grade students from an elementary school 

in Rigby, Idaho, a small community in the Snake River Valley of southeastern Idaho. 

The children are predominantly white (80%) coming from agricultural, white-collar, 

blue collar, and professional homes. The community of roughly 3,000 people is 

situated between two larger cities of 50,000 and 15,000, one of which boasts a small 

university of 11,000 students, Brigham Young University - Idaho, and is surrounded 

by farms, dairies, and agricultural businesses and support facilities on all sides. Each 

of these cities is less than 15 miles away from Rigby. The school runs on a typical 

nine-month, 180 day calendar, with summers off. This research study was carried out 

in established classes during the months of March and April (near the end of the 

school year). The target students were relatively well known by their teachers, given 

they had taught them for 7 months. 

Intact fourth grade classrooms of 32, 31, and 31 students, respectively, were 

assigned randomly to one of two experimental conditions: a control group and a 

treatment group. The three classrooms, control and two treatment respectively, had 

two (both male), three (one female and two males), and three (two females and one 

male) ADHD students in each of them. Classroom one had 17 females and 14 

males. Classroom two had 13 females and 18 males. The third classroom had 17 

females and 14 males. This is summarized in Table 1 below. Two of the students 

in classroom three had other diagnostic issues in addition to ADHD. One of them, a 
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female student, was also diagnosed with a Conduct Disorder. The other student, a 

male, had family issues that led to poor attendance. 

Table 1. Group Demographics 

Class Group Designation 

All Students Observed Students 

Class Group Designation Total Females Males Males Females 

One Control 32 17 14 2 0 

Two Self-Monitoring (SM) 31 13 18 2 1 

Three Self-Monitoring (SM) 31 17 14 1* 2* 

* One of these students has other issues besides ADHD 

Procedures 

There was a baseline period for one week before introducing the proposed 

intervention. During this time, no intervention was done and observers entered all 

three classrooms to observe and collect baseline data on the target students. A 

Conner's Behavior Rating Scale (CTRS) (Goyette, Conners, & Ulrich, 1978) was 

administered to each teacher for each ADHD student in the study both before and 

after treatment. The CTRS scale is a 58-question test with four answer options 

ranging from "none or no symptoms" to "likely or often". The Conner's Rating 

Scale was scored and graphed for each target student. It results in 13 subscales and 

1 composite scale. 

To measure time-on-task, the ADHD students were observed daily, during the 

morning independent-functioning period. The students participated in an independent 
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math worksheet during this time. This researcher trained the observers on specific 

criterion and skills. Student-volunteers from the Brigham Young University, Idaho 

observed at the same times each day and each day, they rotated to a new classroom. 

For training purposes, the observers in small groups practiced observing the same 

classroom together with the trainer, in advance of the baseline period to increase 

inter-rater reliability and consistency between observed behavior and criteria. 

Observations were noted on a structured observation sheet with criterion for on-task 

behavior clearly defined. An inter-rater reliability coefficient of 0.90 was obtained, 

suggesting adequate reliability of observers complete by trained observers. 

In summary, three groups, two treatment and one control, were used. The 

treatment groups received the self-monitoring intervention. The target students in all 

three groups were monitored in two ways (dependent variables) Conner's rating scale 

and observations. 

Intervention 

The intervention procedures most used and efficacious are those introduced by 

Hallahan, Lloyd, Kosiewicz, Kauffman, and Graves (1979). These same procedures 

are used in this study with slight variations appropriate for use with the sampled 

subject. They are, in general, the same as those used in several published studies 

(Hallahan, Lloyd, Kosiewicz, Kauffinan, and Graves, 1979; Lloyd, J. W., Hallahan, 

D. P., Kosiewicz, M. M., & Kneedler, R. D., 1982; DiGangi, Maag, and Rutherford 

1991; Prater, M. A., Hogan, S., & Miller, S. R., 1992; Harris, K. R., Graham, S., 
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Reid, R., McElroy, K., & Hamby, R. S., 1994; Mathes, M. Y. & Bender, W. N., 

1997). 

To control for the confounding impact of the researcher on the treatment and 

the outcomes, and also to demonstrate that most teachers could employ this 

intervention without the direct oversight of the researcher, the teachers trained 

themselves based on a standardized set of written guidelines. The guidelines were 

hoped to serve as a self-training manual to be used consistently across future studies 

or when generalizing to other regular classroom contexts. These guidelines can be 

found in appendix A. This researcher provided some general instruction to each 

treatment class and then each teacher provided all subsequent training. 

Contrary to many prior research studies, the entire class participated in the 

intervention, but only the target or ADHD student were observed. The two treatment 

classes (receiving self-monitoring) were trained to respond to a tape played to the 

entire class with tones that beep at random intervals, with a between-tone average of 

45 seconds (the shortest inter-tone time of 10 seconds and the longest was 80 

seconds). When the class heard the tone, they each marked a sheet indicating 

whether they were on- or off-task. Consistent with prior research, accuracy was 

taught and reinforced as was appropriate. The self-monitoring tape was played at 

least once each day and many more times on some days, in the morning during math 

and at other times when the teacher assigned "seat work" (when independent 

functioning were expected). 
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The training was provided for the class collectively by the researcher and 

teacher in the beginning and monitoring was done by the teacher to assure 

congruence with guidelines especially developed for this study. The teachers 

instructed students how to stay on-task, taught what on-task behavior looks like, and 

gave feedback regarding the accuracy of their markings. These skills were practiced 

with the group. Also, some role-play was done to further emphasize the accuracy of 

behavioral outcomes. This was taught and practiced on two consecutive days. 

The ADHD students were observed and the percentage of time-on-task was 

recorded daily for each target ADHD student. Training was provided to each 

observer and they individually and collectively practiced observing students not 

involved in the study, hiter-rater reliability was determined prior to commencing the 

data collection and intervention phases of the study. Observations continued for one 

week of baseline and two weeks of intervention. To reduce and minimize the impact 

of observers on the treatment variables, observers were assigned to the treatment and 

control groups and rotated daily from class to class (i.e., treatment condition to 

control condition to treatment condition). 

histrumentation 

Cornier's Rating Scales 

The Conner's Rating Scales-Revised was used to evaluate the ADHD students 

pre and post to measure changes on the major criteria of the measure as they relate 

to ADHD. The Conner's Teacher Rating Scale (CTRS) has been widely used 
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extensively with ADHD students and has been shown to be sensitive to treatment 

effects, hi an article in the Journal of Abnormal Child Psychology, Keith Conners 

(1998) states: "...the CTRS has also been utihzed to measure the effects of 

medication treatment on classroom behavior (Fischer & Newby, 1991; Rapport, 

DuPaul, Stoner, & Jones, 1986). Research studies have shown that the CTRS is a 

sensitive measure of titration effects and treatment outcomes in drug studies using 

psychostimulants (e.g., Abikoff & Gittelman, 1985b) and antidepressants (e.g., 

Gualtieri, Keenan, & Chandler, 1991). Last, the CTRS has been used for measuring 

the effects of non-drug interventions in the classroom (Abikoff & Gittleman, 1984, 

1985a; Horn, lalongo, Popovich, & Peradotto, 1987; Kendall & Braswell, 1982)." 

The research data emerging from these studies provided adequate support and 

rationale for the use of the Coimer Rating System in this study. 

Reliabilitv: hitemal consistency 

hitemal consistency was reported using coefficient alphas for the six scales, 

ranging from .73 to .95 for males and .76 to .94 for females. These data suggest that 

all the CTRS-R scales have excellent internal reliability. 

Reliabilitv: Test-retest reliabilitv 

Using Pearson product-moment correlations (n = 50), the CTRS-R scales were 

found to have the following 6-week test-retest reliability coefficients: .86 for 

Oppositional, .72 for Hyperactivity-hnpulsivity, .47 for Inattention, .61 for Social 

Problems, .88 for Anxious/Shy, and .77 for Perfectionism (Conner's, 1998). While 
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these are low for the testing industry, test-retest reliability is not a critical attribute 

for a measure that assesses criterion that are not fixed and vary in time. Much like 

personality attributes on a personality test, time results in changes and thus, 

differences in scores. The score derived is still reflective of where the student is at 

the time of testing. 

Validitv: Criterion validitv 

Conners, regarding criterion validity, states: "Following the definitions and 

procedures outlined by Kessel and Zimmerman (1993), a variety of diagnostic 

efficiency statistics were calculated for the CTRS-R from these classification results: 

Sensitivity was 78.1%, specificity was 91.3%, positive predictive power was 89.9%, 

negative predictive power was 80.7%), false positive rate was 8.8%, false negative rate 

was 21.9%, kappa was .694, and the overall correct classification rate was 84.7%" 

(Conners, Sitarenios, Parker, and Epstein, 1998, p. 4). 

Observer Data Sheets 

Student observers recorded their observation data using a specifically 

developed and standardized approach and form to increase inter-rater reliability. This 

form is included in appendix C. 

Research Questions and Hypotheses 

The research addressed the primary question of "does an increase in time-on-

task behaviors for ADHD students result from self-monitoring used as an intervention 

strategy?" As students attend to and are more accountable for specific behaviors, 
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those behaviors increased in the direction stipulated by their own desires, the social 

values, and consistent with authoritative directives. Therefore, we have seen that the 

ADHD students were benefited like all the studies cited above, without having to be 

isolated, hi other words, the intervention was effective in the regular education 

setting, where only the interventionist (teacher) knew that the ADHD student was the 

primary target of the intervention. Additionally, the non-ADHD students were 

benefited as well, supporting the argument for implementing these intervention 

strategies in any regular education classroom. 

Data Analysis 

Two forms of data, observation and Conner's test data, were collected to 

determine the impact of the self-monitoring as an intervention strategy on the 

increases in time-on-task behaviors of targeted students. 

Observation data 

Observation data were gathered from each classroom daily during entire period 

of intervention on each ADHD student targeted for the study. The total number of 

observations made on each child were converted into a percentage of time-on-task for 

each period. Observation data of all ADHD students within each treatment condition 

were aggregated and averaged. Then, the means of the treatment and control 

conditions were compared with each other using Repeated Measures ANOVA. The 

mean values were also graphed for each student separately and for each group 
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collectively to visually demonstrate changes in on-task behavior as a result of the 

target ADHD student's exposure to the self-monitoring intervention. 

Conner's Rating Scales Data 

Three scales, the inattention scale, ADHD scale, and Conner's Global Index 

(CGI) were aggregated before and after the intervention for the ADHD students. As 

with the observation data, scores were summed and averaged. Then, the data were 

compared using repeated measures ANOVA, as well as by graphing observational 

values. 
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RESULTS AND ANALYSIS 

This chapter presents the obtained data and the analyses of that data. 

Statistics, graphs, and tables were used to systematically describe the findings as they 

relate to the target students and to the experimental and control group classes. 

Comparisons were made between the groups to assess the significance of change in 

the treatment group as compared to the control group of subjects. Data was gathered 

and is represented in three ways: Inter-rater reliability, percentage of time-on-task 

collected by observation, and teacher-rated behavior rating scale scores (Conner's test 

data). 

Inter-rater reliabilitv 

Inter-rater reliability is critical to determine the accuracy of the observations of 

behavior of multiple observers. Using a single observer increases the likelihood that 

the changes noted are due to bias associated with the observer's likes/dislikes. 

Therefore, multiple observers were used to control for observer that bias. Thus, each 

rater rated the same student at the same time practicing skills multiple times until 

their observational scores of all target subjects correlated above .90 consistently. 

Once the inter-rater reliability reached this established level, these observers were 

certified to participate In data gathering in one of the three research classrooms. All 

practicing was complete before baseline data began and in classrooms not associated 

with the three research classrooms. 
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Time-on-Task 

Observers represented on-task behavior on their tally sheets as tick marks. 

Therefore, time-on-task data were calculated by dividing the number of on-task tick 

marks by the total possible tick marks (60) for the observation period. This ratio 

represented the percentage of time each student spent on-task. These ratios were 

aggregated and averaged for each student. The results are summarized in two ways, 

through descriptive statistics and graphically. Table 2 contains the descriptive 

statistics for the observation data. 

Table 2. Descriptive Statistics for the Observation Data 

Treatment Control 

Statistic Baseline Intervention Baseline Intervention 

N 6 6 2 2 

Mean 75.56 91.31 68.70 71.00 

Median 73.00 90.06 68.70 71.00 

Std. Deviation 7.63 5.71 5.84 7.78 

Variance 58.22 32.60 34.13 60.50 

The baseline means represent the aggregation of observers' tallies across seven 

observations of eight students broken into control (2) and target (6) groups. The 

intervention means represent the aggregation of observers' tallies across ten 

observations of eight students broken into control (2) and target (6) groups. The 

mean for the intervention and control groups differ by 6.85 at baseline and by 20.31 
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after the intervention. Additionally, the Treatment Group students' means differed 

from baseline to intervention by 15.76 and the Control Group students' means differ 

by only 2.30. Thus, as predicted, the control group did not differ during the same 

time period as did the intervention group thus resulting in differences between 

baseline and intervention for the intervention group and differences between the two 

groups after intervention. 

These differences are also statistically significant. With an alpha of .05, the 

difference between the two groups (control and intervention) is statistically significant, 

F(l, 16) = 9.9925, p = 0.0195. Also, the difference between the intervention and 

baseline periods is also statistically significant, F{\, 16) = 6.3219, p = 0.0456. The 

interaction between period and group are not significant, F(l, 16) = 3.3209, p = 

0.1182. The statistical results are summarized below in table 3. 

Table 3. Tests of Between-Subjects Effects for Observation Data 

Source Sum of Squares df Mean Square F Sig. 

Tests of Within-Subjects Contrasts 
PERIOD 247.5208 1 247.5208 6.3219 0.0456 

PERIOD * GROUP 130.0208 1 130.0208 3.3209 0.1182 
Error(PERIOD) 234.9167 6 39.1528 
Tests of Between-Subjects Effects 

Intercept 70917.1875 1 70917.1875 1345.4644 0.0000 
GROUP 526.6875 1 526.6875 9.9925 0.0195 
Error 316.2500 6 52.7083 
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A graph of these resuhs represents data previously discussed, which shows the 

differences in the effects of interaction visually for both the treatment and control 

groups (figure 1). The change in the treatment group is quite evident, when 

comparing the baseline functioning to the level of intervention functioning and when 

comparing control group to treatment group after intervention. 
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Figure 1. Percent of Time-on-task by Group and Period 

Data thus far have emphasized the differences between groups, but differences 

existed between the students as well. While this is not the focus of the research, the 

inter-individual differences are worth considering. Individual students differed greatly 
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in their responses to the intervention. Those diagnosed with ADHD alone showed 

the greatest effect, while those with other diagnoses showed less or sporadic effects. 

The effects can be seen in the graphs in Appendix E. 

Even though no significant differences were noted between the classes by the 

observers, the attitudes of teachers, teaching effectiveness of teachers, and the 

frequency/method of use of the intervention by the teachers would all have an affect. 

As can be seen in the figures, class two responded better to the intervention than 

class three. In class two, within the first three intervention sessions, two of the 

students were in the high 90's and by the 5th intervention session all the students 

were in the upper 90's. Conversely, class three did not ever reach the upper 90's 

consistently, as a group. Both classes had a student with significant absences (dotted 

lines on graph). Class two's student were diagnosed with only one diagnosis only: 

ADHD. Class three had one student also diagnosed with a Conduct Disorder and 

another student who struggled with family life issues and absenteeism. Class three's 

teacher was not as organized as the teacher in class two and admitted to not using 

the tape as frequently outside of the observed time, as did teacher two. This may 

have contributed to the differences manifest between the two treatment classrooms as 

well. 

Besides the target students, all of the students of the class participated in the 

intervention. Thus, the class was surveyed, by raise of hand, to assess the impact of 

the intervention. After the first intervention day all of the students answered that 
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they hked the intervention and thought it helped them, but on subsequent days a few 

of the higher functioning students did not raise their hands affirmatively. They were 

interviewed privately following the voting. Almost 94% of the students in the 

intervention classes indicated that they enjoyed the intervention and felt it helped 

them, when questioned on two of the occasions. On a third occasion, that percentage 

dropped to 84% in class two and to 87% in class three when asked if they liked it, 

but remained at prior numbers when asked if they thought it helped them. Two 

students in both classes felt that the intervention was obtrusive from the second day 

of the intervention. These students felt it took them away from the assigned task 

they were working on. To reduce the obtrusion, these students were asked to 

continue with the assigned task rather than marking when the tape beeped and to only 

mark their tally sheet when they were off-task. One of the four students continued 

marking the tally sheet all of the time and when questioned as to why she continued, 

she responded that she wanted credit for being on-task. Her tally sheet showed her 

being on-task 100% of the time. The teachers also reported seeing significant 

changes in their classrooms as a result of the intervention, especially in the target 

students. 

Conner's Test Data 

The teachers completed the Conner's Teacher Rating Scale before the baseline 

data collection phase and again after the intervention period. All the subtest scores 

were not subjected to analysis, only those subtest scores appropriate for the study 
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were analyzed. Three of the possible 13 scores were analyzed: DSM-Total, DSM-

hiattention, and Conner's ADHD. Whereas, scores on all three scales changed, only 

the DSM-total scale scores changed significantly. The change from baseline to post-

intervention on scores in all three scales is summarized scores can be seen visually in 

Appendix F. Also, in Appendix F can be seen the other tables associated with the 

Conner's test scores. The higher the score (line) the more the student is 

demonstrating ADHD symptoms. Thus, a lower score is represents an improvement 

in the symptoms associated with ADHD. Therefore, the blue line represents the post-

intervention scores of these students, which dropped, as anticipated, following the 

intervention. Additionally, the statistical findings on each subtest are reported in 

Table 4. 

Table 4. Repeated Measures ANOVA for Three CTRS subscales 

DSM-Inattentive Scale 
Source Sum of Squares df Mean Square F p-value 

Tests of Within-Subjects Contrasts 
DSM-Inattentive 

Inattentive * GROUP 

20.0208 

63.0208 

1 20.0208 0.9578 0.366 

1 63.0208 3.0150 0.133 

Tests of Between-Subjects Effects 
GROUP 379.6875 1 379.6875 3.8048 0.099 
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DSM-Total Scale 
Source Sum of Squares df Mean Square F p-value. 

Tests of Within-Subjects Contrasts 

DSM-Total 346.687 

DSM-Total * GROUP 31.687 

1 346.687 

1 31.687 

10.414 

0.952 

0.018 

0.367 

Tests of Between-Subjects Effects 
GROUP 1.6875 1 1.6875 0.030 0.868 

Conner's ADHD 
Source Sum of Squares df Mean Square F p-value 

Tests of Within-Subjects Contrasts 

Conner's ADHD 14.083 

ADHD * GROUP 80.083 

1 14.083 

1 80.083 

2.369 

13.472 

0.175 

0.010 

Tests of Between-Subjects Effects 
GROUP 65.333 1 65.333 0.945 0.368 

Each students scores were used pre and post, using a repeated measures 

ANOVA to determine the probabiHty that the pre and post scores were different and 

different enough from each other enough to rule out the null hypothesis. The results 

show no statistically significant differences between pre and post measures on the 

DSM-Inattention subtest, F(l, 7) = 0.9578, p = 0.366, no difference between the 

groups, F(l, 7) = 3.8048, p = 0.099, and no interaction between the two, F{\, 7) = 

3.0150, p = 0.133. The DSM-Total subscale was significant pre and post (F(l, 7) = 

10.414, p=0.018), but not between groups and no interaction term with p values of 

0.367 and 0.868 respectively. The Conner's ADHD subscale showed no statistical 

difference pre/post or between groups with p values of 0.175 and 0.368 respectively. 
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The interaction of the two was significant though, with a p-value of 0.010. This 

interaction is the result of the mean scores of the treatment pre-scores and the mean 

of the control post-scores being different than the differences of the comparisons of 

pre/post and treatment/control groups. 

The ADHD scale measures diagnostic symptoms used in a DSM-IV diagnosis. 

The subscale entitled "DSM-Inattention" purports to measure only symptoms related 

to inattention. The DSM-Total subtest accounts for all items related to a diagnosis of 

ADHD. 
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SUMMARY AND CONCLUSIONS 

ADHD students in the pubhc schools have long needed effective interventions 

to increase time-on-task. While effective interventions have and are being used, most 

require the ADHD student to be singled out for the intervention to be effective. This 

intervention has promise of assisting ADHD students to be more effective in the 

learning envirormient, without the negative side effects that are common with other 

intervention strategies. 

Efficacy of Self-Monitoring 

Results from this research strengthen the claim that this self-monitoring 

intervention increases the time-on-task of the target students in a regular classroom 

without the target students knowing they were the aim of the intervention. This 

research found evidence of a difference between the treatment and control groups and 

between the baseline and intervention periods and attributes that change to the 

intervention, rather than some other influence, because: 

1) The treatment group experienced a significant change over the intervention 

period, while the control group did not experience a change over the same 

period. 

2) The baseline comparison of the control and treatment groups showed no 

significant differences, suggesting that while not equal, they were not 

significantly different. 
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3) The comparison of the control and treatment groups during intervention 

showed a significant difference, suggesting that something happened 

different to one group that created the change, that did not happen to the 

other. 

Each student in the each of the treatment groups made progress, but each to a 

varying degree. The intervention appears to be more effective with some students 

than others, as was manifest with the varied responses (see Appendix E). Why the 

varied responses exist is not immediately clear, nor does prior research attempt to 

delineate why either. Two of the students in classroom three had attention-related 

issues, even before we began, as has already been discussed. Further, the differences 

could be the result of varying subtypes and manifestations of ADHD. Only one of 

the students had a psychoeducational workup prior to the intervention. Thus, the 

specific needs and expected manifestations of each student were not clear. The 

individual differences could be the result of the environments and the students' 

response to it. The two teachers have very different teaching styles. This research 

was not designed to answer the intricacies of why this intervention is diversely 

effective, but future research could be designed to answer such questions. 

The difference between baseline and the intervention period was not as 

discrepant as some prior studies, not because the interventions were not effective. On 

the contrary, the interventions topped out in Classroom One on several days, histead, 

the smaller difference is the result of higher functioning students during baseline, hi 
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prior research, the intervention focused on lower functioning students and thus on 

lower initial scores and larger potential differences. Usually the ADHD students in 

regular classrooms are higher functioning than those in Special Education or other 

specialized classrooms. The students who participated in this research were 

comparatively higher functioning than usual students diagnosed as ADHD. 

Consequently, the research was limited in the magnitude of change that could be 

produced. These students were already functioning in the 65 to 80% of the time on-

task range. Compare this to students cited in other works that function in the 20 to 

40% range (Mathes & Bender, 1997; Lloyd, Hallahan, Kosiewicz, & Kneedler, 1982). 

While not measured in any formal way, the peers of the ADHD students 

generally benefited from the intervention. A few of the students were bothered by 

the intervention, stating that it was distracting to them and that it took them off-task. 

The teachers reported that these were the students that were already self-motivated 

and good students. This intervention took them off-task more than they were without 

it. These few students were the exception though, most of the students stating that it 

was motivating for them and facilitated greater focus. The teachers noted an increase 

in student attention and a decrease in talking and noise. 

Analysis of Measurement Strategies 

Three Conner's subtests were expected to be sensitive to changes effected by 

the intervention. The DSM-Total subtest was the only subtest found significant among 

the three. Looking at figures 6, 7, and 8 found in the appendix, it would be expected 
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that the three subtests were significant, but given the small sample size, they were 

not. While not introduced in the results section, a graph of the scores of all subtests 

of each target student, as well as graphs of the means of the control and treatment 

groups, can be found in Appendix F. These graphs demonstrate that the treatment 

group consistently experienced changes, while the control group did not. These 

changes are not statistically different using Repeated Measures ANOVA though. 

Future Directions for Research 

The self-monitoring has been shown to be effective with ADHD children, but 

has not been demonstrated to increase actual learning. Future research needs to 

address the impact of ADHD and regular classroom interventions on the learning of 

ADHD students. Specifically, does increasing time-on-task increase learning? Does 

increasing time-on-task increase productivity? Does increasing time-on-task minimize 

the negative impact of the ADHD student's behavior on others and of their learning? 

This research did not address those questions, but those questions need to be 

addressed as we seek to find interventions that work effectively in the regular 

classroom. 

This same study could be replicated using a larger sample size (more 

classrooms). The current research could also be adjusted to use a second measure, 

like the Coimer's was used, that is more sensitive to change and easier to administer 

(i.e., BASC Monitor, etc.). It could also be adjusted to increase the effects of self-

monitoring by reinforcing accuracy of marking, reinforcing percent of time-on-task, or 



60 

reinforcing increasing levels of productivity. This research could be paired with self-

graphing as well. Additionally, the impact of the intervention on the non-target 

students was not measured using standardized measures, observation, or something 

more structured and should be. It may be wise to increase the homogeneity of the 

target student group, by screening for other diagnoses and by clarifying the current 

ADHD diagnosis, including the student's needs (e.g., a psychoeducational screening). 

Rather than observing each student in the class, it may be wise to observe several of 

the target students peers, as a point of comparison. Last, the tallies of the individual 

students were not used as in other studies, because, as was anticipated, the majority 

of the class was already in the 90's for time-on-task, the tallies were not evaluated 

for accuracy, and with the intervention became 100% on-task. These tallies could be 

used to measure intervention efficacy, if they were evaluated for accuracy. 
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APPENDIX A - INSTRUCTIONS FOR CLASSROOM TEACHERS 

How to begin the intervention in your classroom 
Guidelines for teachers 

Attention Deficit Hyperactivity Disorder (ADHD) is a pervasive disorder of attention 
with three predominant characteristics: inattention, impulsivity, and hyperactivity. All 
three characteristics are mediated in the classroom in varying degrees by a student's 
ability to monitor his own behavior. Hypothetically, when a student monitors his 
own behavior unwanted behavior decreases and desired behavior increases in both 
quahty and frequency. The intervention methods you will use in your class are 
designed to help yoiu" ADHD students be successful in self-monitoring and 
consequentially, they will spend more time on assigirments/seat-work and increase 
their motivation to produce quality and quantity. 

Self-monitoring 

Self-monitoring is increased by giving the ADHD child an auditory prompt to analyze 
his/her behavior. When prompted, the student is required to note whether he is on-
or off-task by putting a check mark in the appropriate column. The auditory prompt 
comes from a tape with beeps spaced at random intervals that average 45 seconds. 
The students' behavior and progress can be tracked two ways: 

1. The student's own markings of on- or off-task. 
2. Observer's markings of the student's behavior. 

The following are ways the teacher can increase the effective use of the intervention; 
1. Remind the students after a beep that they should have marked their sheets. 
2. Reinforce students for honestly marking their sheets (e.g., "You marked your 

sheet the right way when you marked yourself off-task. Nice Job!" or "You 
put your check mark in the right place. Thanks for being honest". 

3. Reinforce on-task behavior by noticing changes in the percentage of marks on-
task and off-task, commenting on students on-task behavior and relate it to 
productivity and learning, and ignoring off-task behavior. 

At the end of the intervention period, have each student total the number of tally 
marks that are on- and off-task, collect all marking sheets, and again reinforce them 
for their participation and honesty. You can use this intervention any time it does 
not interfere with the normal functioning of the classroom (i.e., group work time), but 
use it at least twice daily for most efficacious change. 
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APPENDIX B - PARENT PERMISSION FORM 

Permission for Research Participation 

Jefferson School District (Joint School District #251) has given approval to Dean Cloward, a researcher and 
doctoral student from the University of Arizona, to conduct research to increase student attention and productivity. 
His research is carried out under the direction of a doctoral committee in Special Education, Rehabilitation, and 
School Psychology and with the permission of the human subjects committee at the University of Arizona. We 
are legally bound to receive your permission before beginning any interventions and to notify you of any adverse 
consequences the research might cause. The interventions being used are no more aversive or invasive than other 
interventions already used in the classroom. No adverse reactions are expected or likely. The research will 
involve the following conditions: 

1. Interventions. My child will be the target child in a study on interventions for attention problems. My child 
will not be singled out and not know that he/she is the target student. Only the observer, teacher, primary 
researcher and you will be aware that the intervention is targeted at my child. The entire class will participate in 
the intervention and the progress of the entire class will also be monitored. 

Two interventions will be targeted at two randomly selected classes. The first intervention will attempt to increase 
the attention of each student to the task required by the teacher. It will include the entire class in listening and 
responding to short tones played from a cassette player at random intervals, whereupon each student will mark a 
card on their desks noting whether they were on- or off-task (doing what was expected of them at the time). The 
second intervention will attempt to increase the productivity of each student by having them monitor and graph 
what they accomplish during their seat-work time. A more detailed research proposal is on file at Harwood 
Elementary School Office. Also, further questions can be directed to Dean Cloward (numbers below). 

2. Data Gathering. My child, with the rest of the class, will be observed by trained student volunteers from 
Brigham Young University - Idaho, who will note the progress of the class and of the target students. The 
observers will be the same volunteers each day, rotating from classroom to classroom. Volunteers will not 
interact with your child in any way. Additional data will be gleaned from the student's individual markings and 
questionnaires completed by the teachers. All data will be nameless in final form. 

3. Data use. Data relevant to your child can be viewed by you at any time, but the data of other children will 
not be given out to anyone for any purpose without your express written permission. The productivity of all 
students in the class will be tracked by means of daily tally of items completed. Research data, in nameless form, 
will be used to complete a dissertation and may be published in professional journals. In signing this release, you 
give Dean Cloward and the University of Arizona the right to use the research data and recognize that it will be 
used for the advancement of children's education locally and nationally. 

4. Consent. I recognize that I can withdraw my consent at any time and for any reason by contacting Dean 
Cloward, at 745-6646 or 496-1120; Kent Durst, principal (at 745-7613); or my child's teacher. 

Please check a box, sign the form, and return it to your child's teacher whether the child participates or not. 

• I have read and understand the above guidelines and give my permission for my child to participate. 
• I would prefer that my child not participate in the interventions and research. 

Parent Date Phone 

Child's name Classroom teacher 
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APPENDIX C - OBSERVATION TALLY, & NOTES FORM 

On-Task And Off-Task Behavior Definitions And Examples: 
On-task behavior is purposeful behavior consistent with prior direction received and intend to complete assigned 
task. If prior direction was to listen to instruction, then eyes on the speaker, desistence of other activities, and 
other non-verbal activities that would suggest listening (e.g., head nodding, question asking or answering). Off 
task behavior is defined as any activity that is opposed to on-task behavior. For example, playing with a pencil, 
talking to a neighbor, sharpening a pencil, getting a drink, looking at the floor, etc., are off-task behaviors. 
Comparisons can be made to the student's peers to evaluate understanding and compliance with instructions. 
Other indicators can be used justify a less than obvious determination (e.g., the student appears off-task, but 
answers correctly a question asked of him by his teacher). All such deviations from the obvious should be noted 
below. 

Observer: 

Date: / / 2002 Start time: : End time: : 

Classroom: • Control • S-M • S-M/S-G 

Student: 

Interval 6 seconds; Total observation length: 10 minutes. 

Comments regarding target student's behavior: 

Comments regarding the general activity of the class: 

Placement of the student: (front) 



APPENDIX D - STUDENT TALLY FORM 

Name: 

Date: / / 

On task: 

•••••••••• 
•••••••••• 
•••••••••• 
Off task: 

•••••••••• 
•••••••••• 
•••••••••• 
% on task % Comolete 
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APPENDIX E - ADDITIONAL FIGURES - OBSERVATION DATA 
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APPENDIX F - ADDITIONAL FIGURES - CONNER'S DATA 

Pre 

Post 

Treatment Group Control Group 

Andrea (F) Angel (F) John (M) Brian (M) Madisen (F) Mark (M) 

Students (gender) 

Sam (M) Lance (M) 

Figure 5. Graph of individual student scores on Conner's: DSM-Inattentive Scale. 
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Figure 6. Graph of individual student scores on Conner's: DSM-Total Scale. 
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Control Treatment 
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Figure 7. Graph of individual student scores on Conner's: Conner's ADHD Scale. 
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