
 
 

ABSTRACT 

Effects of Self-Monitoring on Math Production and Accuracy  
in Sixth Grade Students with Attention-Deficit Hyperactivity Disorder 

 
Salvador E. Cavazos, M.A. 

Mentor: Tracey N. Sulak, Ph.D. 

 
A single-subject ABAB withdrawal design was used to determine the effects of 

self-monitoring on attention, engagement, production, and accuracy in math for a sixth-

grade student diagnosed with attention-deficit hyperactivity disorder. The performance 

and accuracy for all students in sixth-grade math class were used as comparable data for 

target student performance. Data collected included engagement at 30-second intervals, 

math problems finished, and math problems correct in a daily 10-minute time sample. 

Baseline was collected using business as usual procedures in the classroom. The 

treatment utilized a two-minute interval timer with students marking math problems 

completed during each interval. Results show self-monitoring of task completion had 

positive effects on engagement, production, and accuracy.
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CHAPTER ONE 

Introduction 

 
For the longest time, theoretical speculations, empirical evidence, and 

introspective inferences have guided our understanding of the world we live and the 

people we are. Its plausible veracity shapes our ideals and fuels our passion for creating 

an idealistic culture. Moreover, education and its profound effects facilitate knowledge in 

a much younger and more vivacious generation. Furthermore, education’s prominence 

within the world has impacted the way it is defined. So, how do we change the world? 

One step at a time; and the first step begins with the students.  

Attention Deficit Hyperactivity Disorder (ADHD) has adversely impacted many 

people over the years (Akinbami, Liu, Pastor, and Reuben, 2011). Symptoms of this 

disorder are categorized into three sub-types: inattention, hyperactivity-impulsivity, and 

combined. Each category contains a list of symptoms specific to the sub-type with the 

exception of the combined sub-type, which contains symptoms from both inattention and 

hyperactivity-impulsivity.  Inattention mainly consist of symptoms that negatively affect 

attention, whilst hyperactivity-impulsivity consist of symptoms that adversely affect 

one’s ability to be calm or reserved. The ability to succeed depends on the amount and 

type of symptoms present and the appropriated treatment for symptoms. Many parents or 

the individuals diagnosed have sought professionals to provide some information 

regarding the disorder to facilitate their quality of life. 
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Symptoms of ADHD have been known to profoundly impact many facets of life in a 

variety of ways, one of those in particular being academic success (Danckaerts et. al, 

2005; Loe et. al, 2007). A large part of education is learning the material presented for 

later retrieval; a large proponent of learning is attention to detail. Therefore, when 

disruptions in attention occur, learning is reduced. (Glozman, 2014).  

While ADHD may impact performance in many academic subjects, math is 

considered to be among the least favored and practically strenuous by individuals 

diagnosed with ADHD (Heishman, 2015).  The reasoning behind this is due to the fact 

that ADHD negatively affects attention, working memory, and executive functions, which 

can detrimentally affect math performance (Heishman, 2015). When learning is affected 

in this way, negative consequences arrive later on due to there being fewer schemas upon 

which to draw information. This could impact math processes like learning new math 

concepts or using various problem-solving strategies, which are necessary for learning 

new material. Obligingly, various self-regulation strategies and techniques are utilized to 

promote learning. One specific strategy used to generate effective self-regulatory 

behaviors to improve attention is recognized as self-monitoring (Amato et. al, 2006).  

According to Harris et. al (2005), self-monitoring is efficient in producing 

positive changes in academic performance and attitude in classroom settings. Numerous 

studies suggested positive results with reported improvements, utilizing a self-monitoring 

system to facilitate attention and behavior within a general educational context 

(Levendoski et. al, 2000; Harris et. al, 2005). Self-monitoring is the ability to judge one’s 

own actions as being appropriate within a given context (Harris et. al, 2005).  Individuals 

with ADHD are prone to not give much thought to their actions or words, which can lead 
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to negative consequences depending on what was said or what was done; individuals with 

the hyperactivity-impulsivity sub-type have significant difficulty in this regard due to 

impulsive tendencies (Briere et. al, 2011). Fortunately, there are a variety of self-

monitoring strategies to facilitate a variety of positive behaviors (Reid et. al, 2005). For 

years, self-monitoring techniques have been introduced in public education as a hopeful 

catalyst for individuals struggling in their respective grade-level. Recent studies have 

suggested self-monitoring to be an effective at producing results and has demonstrated to 

be a reliable and a resourceful way to induce positive change.  

 Although not information exists regarding the implementation of a self-

monitoring intervention in a middle school specifically in the subject of math, Harris et. 

al (2005) however, demonstrated that self-monitoring increased production, accuracy, and 

on-task behaviors in students who participated in the study. The study itself measured 

student’s spelling performance and study habits, which showed positive increases after 

the study. The dependent variables were shown to be affected in a positive way due to the 

self-monitoring intervention. Similarly, this study seeks to provide a new perspective by 

utilizing the self-monitoring intervention to facilitate production, accuracy and on-task 

behaviors specifically in the subject of math.
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CHAPTER TWO 

Literature Review 

 
Attention-Deficit/Hyperactivity Disorder 

Attention-deficit hyperactivity disorder (ADHD) is a neurobiological disorder 

characterized by levels of inattention and/or hyperactivity-impulsivity (Zoromski, Owens, 

Evans, & Brady, 2015).  The prevalence of ADHD ranges between 3% and 7% of the 

U.S. school-age population. According to DSM-IV, ADHD is known to apply to a 

sizeable portion of the population of kids in school, from 3% to 7%. However, Akinbami, 

Liu, Pastor, and Reuben (2011) used a more recent finding from the data provided by the 

National Health Interview Survey, which suggests the actual percentage is closer to 7 to 

9% of the population.  For males, the percentages may be even higher because males are 

diagnosed with ADHD at a higher rate than females.  It has been estimated that the ratio 

of males to females with ADHD may be as low as 2:1 or as high as 6:1 (DuPaul, Eckert, 

& Vilardo, 2012).  This disorder is increasing within our student age population and 

warrants attention of specialists (Akinbami, 2011).  

 A large number of life outcomes are affected by the symptoms associated with 

ADHD, especially when it is exhibited within the educational system. According to 

Kandemir et al. (2014) attention deficit hyperactivity disorder symptoms certainly 

develop impairments within various contexts, which encompass emotional, academic, 

and social functioning. If these particular areas are affected adversely, the quality of life 

for students can be challenging. According to Kandemir et al. (2014), students with 

ADHD tend to feel inadequate because of their academic, social, and emotional skill 
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deficits and this may cause decreased self-esteem, unhappiness, and deterioration in 

interpersonal and family relationships. Each of these decreases may result in a worsening 

of quality of life. In addition, individuals with ADHD may experience academic 

challenges due to inattention or misbehavior in the classroom (Barkley, 2006).  Struggles 

in school may be responsible for the higher than average risk for dropping out of school 

found among populations with ADHD (Barkley, Murphy, & Fischer, 2008).  Since ADHD 

impacts a large number of school-aged children and may have lasting effects on one’s life 

outcomes, it is important to increase awareness in therapies and practices that may reduce 

the impact of ADHD. 

 
Symptoms and Characteristics 

There are three categories that characterize ADHD: inattentive, hyperactive-

impulsive, and combined (Barkley, 2006). While the combined category contains 

symptoms of hyperactivity and inattention, either hyperactivity or inattention may be 

diagnosed separately.  The current Diagnostic and Statistical Manual of Mental Disorders, 

Fifth Edition, or DSM-V, revised the diagnostic criteria for ADHD and reclassified the 

disorder as a neurodevelopmental disorder rather than a disruptive behavior disorder 

(APA, 2013).  To qualify as having ADHD, an individual under the age of 17 must 

demonstrate six of the nine inattentive and/or hyperactive/impulsive symptoms, which is 

consistent with the diagnostic criteria in the fourth.  The difference is that the displayed 

symptoms now include examples of how the symptom may manifest in preschool and 

adult populations.  Table 1 shows the symptoms for ADHD by subcategory.
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Table 1.1 

Symptoms of ADHD by Subcategories Inattentive and Hyperactive/Impulsive 

Inattention Hyperactivity/Impulsive 

• Fails to give close attention to details 
or makes careless mistakes  

• Fidgets with hands or feet or squirms 
in chair. 

• Does not appear to listen • Has difficulty remaining seated. 
• Has difficulty sustaining attention • Runs about or climbs excessively in 

children; extreme restlessness in 
adults. 

• Struggles to follow through on 
instructions. 

• Difficulty engaging in activities 
quietly. 

• Has difficulty with organization. • Acts as if driven by a motor; adults 
will often feel inside like they were 
driven by a motor. 

• Avoids or dislikes tasks requiring a lot 
of thinking 

• Talks excessively. 

• Loses things. • Blurts out answers before questions 
have been completed. 

• Is easily distracted. • Difficulty waiting or taking turns 
• Is forgetful in daily activities. • Interrupts or intrudes upon others. 

Note: All symptoms are taken from DSM-V (APA, 2013). 

 
To be diagnosed with ADHD with inattention (ADHD-I) or hyperactivity-

impulsivity (ADHD- H), an individual must display six of the nine symptoms of 

inattention in at least two different settings and for at least six months (APA, 2013).  To 

be diagnosed with combined (ADHD-C), one must display symptoms from both 

inattention and hyperactivity, whilst meeting the necessary diagnostic requirements. The 

symptoms must interfere with daily living to warrant a diagnosis.  From a 

neuropsychological perspective, individuals with ADHD-I demonstrate less energy and 

have impaired focused attention, but often demonstrate fewer problems with inhibitory 

control or externalizing behaviors when compared with individuals diagnosed with 

ADHD-C or ADHD-H (Oner, Oner, Cop, & Munir, 2012).  A meta-analysis conducted in 
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2012 estimated approximately 38-57% of the population of individuals with ADHD had a 

diagnosis of ADHD-I (Willcutt, 2012).  ADHD-I is the most commonly diagnosed form 

of ADHD based on the diagnostic criteria of DSM-IV (Willcut, 2012) and DSM-V 

criteria have not been in place long enough to estimate changes in prevalence under the 

new criteria.  

The second subtype, ADHD-H, is characterized by symptoms that are associated 

with extreme physical activity, such as consistently needing to move around, is speaking 

too much, and restlessly moves their extremities (Roberts, 2005, pp. 9). From a 

behavioral perspective, young students diagnosed with the predominantly hyperactive-

impulsive ADHD subtype tend to have difficulty being quiet and may create disruptions 

within the academic environment (Roberts, 2005). Symptoms of ADHD-H may be found 

in Table 1 (APA, 2013). The behaviors described may have negative repercussions on the 

student's social relations with teachers and peers (Roberts, 2005).  Teachers may need to 

give students with ADHD-H more attention than typically developing students and may 

become frustrated with repeated, failed efforts to help these students develop self-control 

(Landau, Milich, & Diener, 1998). It is estimated approximately one third of individuals 

with ADHD are diagnosed as ADHD-H (Willcutt, 2012). 

The third category is known as combined, or ADHD-C.  Individuals who fall 

under this particular category have a combination of the symptoms from both inattention 

and hyperactivity-impulsivity (APA, 2013).  Individuals with ADHD-C may be more 

impaired than individuals with the other two subtypes because they display symptoms of 

inattention compounded with impulsivity or hyperactivity and this may result in higher 

levels of externalizing behaviors, like hitting (Connor & Ford, 2012).  
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Diagnosis  

According to Visser et al., (2014), the average age for diagnosis for ADHD is 

seven years old.  Prior to any assessments for ADHD, the child should be checked for 

health concerns which may explain the symptoms and all other mental disorders and 

psychotic disorders should be ruled out.  Observations are usually documented by the use 

of standardized symptom checklists completed by individuals who care for the child in a 

given environment (Visser et al., 2014).  The checklists are considered standardized if a 

standard set of administration procedures is included with the scale.  For example, the 

Conners Comprehensive Behavior Rating Scales ™ may be used if ADHD-I, ADHD-H, 

or ADHD-C is suspected and the administration of the scale requires specific training to 

ensure adherence to the standardized administration directions (Conners, 2008). 

Symptoms of ADHD must also be present before 12 years of age, be inappropriate 

for the developmental level, and must interfere with the person’s ability to perform in 

school, to function socially, or to complete work (APA, 2013).  The DSM-IV TR required 

symptoms to appear before age 7 and the most recent revision, the DSM-V, raised the 

onset of symptoms to before age 12 (APA, 2013; APA, 2000).   Research has indicated 

there may be two cohorts in ADHD diagnoses, an early onset group with symptoms 

before age 7 and a late onset group with symptoms appearing between ages 7 and 12, but 

longitudinal analysis demonstrates both groups are similarly impaired in quality of life 

and functioning during adulthood (Lin, Lo, Yang, & Gau, 2015).  Quality of life 

indicators give a subjective measure of the impact of a disorder on physical, 

psychological, and social functioning and it has been estimated that ADHD’s impact on 
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quality of life is comparable with other psychiatric disorders, such as schizophrenia or 

bipolar disorder (Danckaerts et al., 2010).   

When using the term comorbities, clinicians are implying the presence of two or 

more simultaneous disorders. (Valderas, Starfield, Sibbald, Salisbury, & Roland, 2009).  

While most other disorders must be ruled out during an ADHD diagnosis, it is possible 

for individuals with ADHD to have comorbid diagnoses.  Studies from epidemiology 

estimating the prevalence of ADHD have found a high levels of comorbidity with ADHD 

and aggression disorders (oppositional defiant disorder and conduct disorder) as well as 

learning disabilities (August, Realmuto, MacDonald, Nugent, & Crosby, 1996; Pelham, 

Evans, Gnagy, & Greenslade, 1992). Regardless of whether comorbidity is used to mean 

the presence of two or more distinct disorders occurring synchronously or occur at some 

point in a person’s lifetime, research indicates individuals ADHD comorbid with another 

disorder have greater impairments than individuals with ADHD-I, ADHD-H, or ADHD-C 

only (Pelham, Fabiano, & Massetti, 2005). 

 
Underlying Characteristics of ADHD 

Deficits in inhibitory control may be an underlying problem in all types of ADHD 

(Barkley, 1997).  Deficits in inhibitory control make it difficult to control responses and 

ignore irrelevant stimuli (Woltering, Liu, Rokeach, & Tannock, 2013).  Inhibitory control 

may also be the genetic mechanism behind the high rates of heritability for ADHD 

(Crosbie et al., 2013). Areas of the prefrontal cortex, such as the right inferior cortex, 

control goal directed behavior (Godinez et al., 2015). For example, this area of the brain 

is responsible for scanning the environment and determining whether the resources 

available can meet the goals of the individual.  It has been hypothesized that individuals 
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have separate areas that control motor, emotion, and cognitive inhibition, but recent 

research has shown that these three functions may occur in the same structural unit of the 

brain (Arnsten & Rubia, 2012; Wager, et al., 2005). 

In addition, limited working memory resources appears to be a problem for 

individuals in all three subcategories of ADHD (Heishman, 2015). Individuals with 

ADHD tend to have a smaller working memory capacity, which can adversely affect 

one's ability to store new information and integrate into long-term memory (Rapport et 

al., 2008). The working memory functions to process phonological and visuospatial tasks 

and has a limited capacity in typically developing children and developing adults 

(Baddeley, 2003).  The capacity of working memory appears to be diminished in 

individuals with ADHD, which means less on-line processing space for information 

(Rapport et al., 2008).  In addition, the central executive, or controlling segment of 

working memory which typically mediates the relationship between working memory 

and long-term memory, appears to be less functional in individuals with ADHD (Rapport 

et al., 2008).  Poor working memory is a hindrance to individuals attempting to learn new 

information, because there is limited space for inputting new information and processing.  

The inability to convert working memory processing to long-term memory storage also 

creates a barrier for learning new information.   

Peer relations appear to be more challenging for students with ADHD as 

compared to students without ADHD.  These difficulties could include peer rejection, 

peer stigmatization, bullying, fewer friends, and lower quality friendships (Gardner & 

Gerdes, 2015).  It is estimated that between 50% and 70% of individuals with ADHD 

suffer from problems with friendships that may result in serious long-term consequences 
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(Antshel, Macias, & Barkley, 2009).  The underlying social skill deficits may impair 

functioning across domains because these deficits primarily result in lack of cooperation, 

lack of sharing, hostility, impulsiveness, intrusiveness, and inability to take turns 

(Wehmeier, Schacht, & Barkley, 2010).   

The social skill deficits may also impact student functioning in classrooms. 

According to DuPaul and Stoner (2014), teachers reported students with ADHD turn in 

far fewer assignments when compared with students without ADHD.  Moreover, 

individuals with ADHD were tardy and missed class more often than individuals without 

ADHD.  The cumulative impact of turning in less work and missing class may help 

explain increased drop-out rates for individuals with ADHD (DuPaul & Stoner, 2014).  

As individuals age, ADHD changes form and symptoms of hyperactivity may wane.  

Because of this, the predictive ability of symptom classes differs for individuals of 

different age groups.  For example, hyperactivity predicts more school dysfunction for 

younger students but as the students age, inattention predict more school difficulties 

(Zoromski, Owens, Evans, & Brady, 2015).  

 
Impact on Educational Outcomes 

According to Harpin (2005), the symptoms associated with ADHD can affect 

every facet of an individual’s life.  In addition, the behavior of an individual with ADHD 

can negatively affect parents and teachers.  Parents can be negatively affected due to the 

stress that comes with the responsibility of caring for a child with ADHD.  Families with 

children diagnosed with ADHD experience more conflicts and increased stress when 

compared to families with no diagnosed children (Barkley, 2006).  In one-fourth of 

individuals with ADHD, the inability to self-regulate may lead to the development of 
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conduct disorder, which is characterized by a lack of response to authority, aggression, 

hostility, and a lack of empathy (Barkley, 2006).  Symptoms of ADHD contribute to 

emotional impairment. 

Attention deficit hyperactivity disorder can impact an individual’s educational 

pursuits in various ways depending on the symptoms the person possesses. Maintaining 

attention is an essential component of learning and retaining information presented by a 

teacher or professor. According to Loe and Feldman (2007), children who are showing 

signs of inattention, hyperactivity, and impulsivity tend to exhibit poor academic and 

educational outcomes regardless of the presence or absence of a diagnosis. Symptoms 

categorized under the inattention subtype of ADHD can potentially impede certain 

progress towards academic goals.  In particular, prior studies have shown that reduced 

sustained attention and reduced working memory contribute to the academic challenges 

faced by individuals with ADHD-I (Biederman et al., 1996; Antonini, Narad, Langberg, 

& Epstein, 2013; Willicut et al., 2012).  Individuals with ADHD score one to one-half a 

standard deviation below individuals without ADHD on math achievement tests, and 

while this difference is evident by third grade, the gap appears to widen in the middle 

school years (Bussing et al., 2012).  Performance in reading is similarly impaired for 

individuals with ADHD (DuPaul et al., 2012).  

According to Harpin (2005), children with ADHD are predisposed to experience 

academic failure, rejection by peers, and low self-esteem, which may contribute to the 

impairment in educational outcomes.   The impact of low self-esteem and rejection by 

peers is evident in early childhood for children diagnosed with ADHD, but the negative 

trajectory of self-esteem and rejection continues into adolescence (Gardner & Gerdes, 
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2015).   Difficulties with emotional regulation may underlie the challenges with peers and 

help explain a connection between academic difficulties and social difficulties (Barkley, 

2006).   The dysfunction can be linked to difficulties in regulating or disinhibiting 

extreme responses (Barkely, 2006).  As with autism, some research has indicated 

individuals with ADHD also struggle to interpret the emotions of others, which may also 

contribute to difficulties with peers and academic challenges (Da Fonseca, Seguier, 

Santos, Poinso, & Derulle, 2009).  According to DuPaul and Stoner (2014), social skill 

impairments related to impulsivity and lack of inhibition increase the difficulty 

individuals with ADHD have in school and peer interactions.  Individuals with ADHD 

might blurt something out that may not be accepted in the way it was intended because 

the filter process that regulates this behavior is similar to the process responsible for 

behavioral inhibition (Barkley, 2006).   

Peer challenges and problems regulating extreme responses create classroom 

management challenges for teachers.  Disruptive behaviors reduce the amount of class 

time spent on instruction and learning because the teacher must stop teaching to address 

the disruptive behaviors (Conroy, Sutherland, Snyder, & Marsh, 2008).  Children with 

ADHD tend to show more off-task behaviors and these behaviors tend to be more 

obvious when compared with the off-task behavior of peers (Lauth, Heubeck, & 

Mackowiak, 2006).  Individuals with ADHD appear to show more negative behaviors 

when placed in cognitively or socially stressful situations, like independent work time, 

transitioning between classes, and whole class instruction (Imeraj et al., 2013).  Even 

when teacher attention is increased, this trend continues to hold.  
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Glozman and Shevchenko (2014) suggests ADHD potentially disrupts the 

executive functions of the brain causing an individual to be disorganized, which can 

manifest itself in variety of ways in school work.  For example, individuals with ADHD 

may be less able to set objectives for learning, properly plan for completing an activity, 

keep track of progress towards completing a goal, adjust a plan that is not working, or 

select between different competing plans (Imeraj, et al., 2013). This may be 

misinterpreted as lack of motivation in the classroom, but it actually represents another 

manifestation of the deficits underlying ADHD (Carlson, Booth, Shin, & Canu, 2002).  

 
Specific Impacts of ADHD on Math Performance 

Decreased math performance is seen in many individuals with ADHD. Limited 

empirical research is able to explicitly define the distinct psychological processes 

involved in the comorbidity of ADHD and math disability, but the cognitive process used 

when learning math skills such as executive functions, attention, and working memory 

may be underlying links between ADHD and math disabilities (Heishman ,2015). In 

addition, individuals with ADHD may have an attentional bias that makes it more 

difficult for them to notice the important features of a task (Kercood & Grskovic, 2009).  

Individuals with ADHD also exhibit slower number recognition, take longer to compute 

equations, and have reduced visual-motor speed, which means they take longer to 

translate visual information into motor movements (Zentall & Smith, 1993).  The 

attentional bias and reduced speed of mathematical reasoning experienced by individuals 

with ADHD may lead to reduced selective attention, which increases the likelihood of 

off-task behaviors during math work (Nussbaum, Grant, Roman, Poole, & Bigler, 1990).  

More off-task behaviors translate to less time on-task during math assignments.  This 



 

15 
 

means individuals with ADHD may spend less time actually practicing math skills and 

may not progress as quickly as typically developing, on-task individuals (Lee & Zentall, 

2002).  

To complicate the attentional bias experienced by many individuals with ADHD, 

poor working memory may also contribute to math difficulties.  A reduced working 

memory means individuals have less resources available for activating prior knowledge 

about math or picturing solutions (Martinussen, Hayden, Hogg-Johnson, & Tannock, 

2005).  A working memory model proposed by Baddeley (2003), includes two systems: 

one for verbal storage and one for visual-spatial storage.  Both are considered on-line 

processing systems and the function of both are controlled by a third unit called the 

central executive (Baddeley, 2003).  The central executive controls attention, processing, 

and planning, but may also serve as a conduit for moving information between the 

working memory systems for verbal and visual-spatial processing and long-term memory 

(Rapport et al., 2008).  Manipulation of the kinds of processing tasks have shown that 

individuals with ADHD have a better developed verbal processing ability in working 

memory when compared to the visual-spatial processing, but even the verbal processing 

abilities are reduced in individuals with ADHD compared to the abilities of typically 

developing individuals (Rapport et al., 2008).  The central executive was also impaired in 

individuals with ADHD such that these individuals were unable to focus attention to 

integrate the verbal and visual-spatial systems’ functioning.  In math, this means an 

individual with ADHD struggles to process the verbal and numerical information, 

struggles to create and monitor a solution, and struggles to commit any processed 

material into long-term memory storage (Alloway, Gathercole, & Pickering, 2006).  
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When an individual is not able to place processed information in long-term 

memory, then durable learning is more difficult to achieve.  For flexible use of learned 

information, individuals need to create a web of knowledge in long-term memory 

(Preston & Eichenbaum, 2013).  Webs of knowledge have connections between learned 

information and allow a learner to develop a schema about a subject (McKensie & 

Eichenbaum, 2011).  Individuals with ADHD may have reduced schemas concerning 

math because of their inability to translate processed information to long-term memory.  

This could impact math processes like learning math facts, using problem solving 

strategies, or recalling previous skills that are necessary for new learning.   

 
Interventions 

According to Harris, Friedlander, Saddler, Frizzelle, and Graham (2005), behavior 

modification is essential to increase productivity in students with ADHD in an 

educational context.  Attention-deficit hyperactivity disorder manifests as a disruptive 

behavior given the context of the situation and if left untreated, may result in becoming 

comorbid with other disorders such as oppositional-defiant disorder (Ward, 2010).  

Because it is behavioral in nature and share symptomology with other disorders, 

interventions designed to replace negative behaviors or increase positive behaviors may 

be the most effective way of treating symptoms in a classroom.  The four functions of 

behavior are: escape/avoidance, attention seeking, seeking tangibles, or self-stimulation 

(Miller & Lee, 2013).  Interventions designed based on the specific function of the 

behavior should be most effective in modifying a behavior.  

Several behavior modification techniques have been successful for increasing on-task 

behavior in individuals with ADHD.  One particular behavioral modification technique 
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that could prove useful in helping individuals with ADHD improve academic outcomes is 

self-monitoring. Self-monitoring is the capability to monitor and judge or weigh their 

actions (Wolfe, Heron, & Goddard, 2000). Self-monitoring typically consists of self-

assessment and self-recording, which appear to produce more effective results when used 

together (Harris et al., 2005).  Self-assessment is where an individual judges their actions 

and measures their performance to an objective standard. Self-recording is basically when 

the individual records their behaviors or keeps track of their progress, which leads up to 

an established goal. This particular technique can produce even better results when the 

results are what the student or any individual practicing self-monitoring desires to 

achieve. For example, a student who wants to become a better basketball player might 

use self-monitoring to manage their movements and practice certain forms used during an 

actual game, such as shooting the ball. By utilizing the methods of self-observation, self-

assessment, and self-recording, the individual can assess their performance by observing 

their movements while keeping track of the number of times they make a goal.  If the 

student wants improve, then he or she will attempt to perfect their movements or form 

(elbows in alignment with the basket) by connecting them with the number of goals 

scored. The monitoring of the form and subsequent movements made to score a goal can 

increase accuracy. Practice might not necessarily mean perfect, but the very application if 

performed correctly can certainly improve results. 

Self-monitoring interventions include a series of steps that teach individuals self-

regulation skills (Ganz, 2008).  The steps include: self-assessment, self-recording, and 

self-reflection (Wolf, Heron, & Goddard, 2000).  For self-recording, individuals are 

trained to record the presence or absence of a specific behavior, such as engagement with 
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a task, during a specific interval of time (Sheffield & Waller, 2010).  Some behaviors that 

have been tracked in prior studies include attention, following directions, preparedness 

for task, performance on academic tasks, work completion, and written language 

production (Sheffield & Waller, 2010). The intervals of time used for self-recording range 

from short intervals of one minute to longer intervals like a class period.  Observations of 

one’s behavior are recorded during the self-recording stage.  Self-recording requires 

training of the participant and may require some form of secondary recording of the 

tracked behavior to compare to the self-recording for accuracy (Levendoski & Cartledge, 

2000; Harris et al., 2005; Wolfe et al., 2000).  Self-reflection when secondary recording 

of the data has occurred may involve comparing the self-recording to the data collected 

by another observer (Wolf et al., 2000).  If secondary data are not collected, then a 

permanent product, such as work sample for the tracked time interval, may be used to 

verify a participant’s behavior if the tracked behavior is related to work completion or 

accuracy (Harris et al., 2005).  If the behavior is not demonstrated by a permanent 

product, then secondary data should be collected to provide a standard for self-reflection 

and this may be supplemented with feedback questions answered by the participant 

(Levendoski & Cartledge, 2000).  Feedback questions are designed to gauge the 

participant’s ability to judge his or her own performance. 

Self-monitoring has been used as an intervention for students who are typical, 

above-average, at-risk, ADHD, emotional disturbance, and learning disabilities (Reid, 

Trout, & Schartz, 2005).  Self-monitoring has also been used in multiple settings, 

including research laboratories, resource rooms, pull-out intervention programs, and 

general education classrooms (Briere & Simonsen, 2011).  Most self-monitoring 
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interventions involve the monitoring of a behavior that is incompatible with the negative 

behaviors or monitoring of the negative behavior (Kern, Ringdahl, Hilt, & Sterling-

Turner, 2001).  Conducting a functional analysis to determine the function of the 

student’s off-task or challenging behavior appears to increase the effectiveness of the 

self-monitoring intervention (Kern, et al., 2001).  Since individuals with ADHD may be 

less likely to monitor their own behavior, training in self-regulation has been used to 

increase student productivity and accuracy as a part of multi-component interventions 

that included elements like positive reinforcement, peer feedback, group contingencies 

(Davies & White, 2000; Hoff & DuPaul, 1998; Edwards, Salant, Howard, Brougher, & 

McLaughlin, 1995).  Interventions differ in that some are designed for self-monitoring of 

attention while others are designed to self-monitor performance.  

In addition to changing the target behavior of a participant, self-monitoring has 

also been used to develop a better classroom environment.  By involving the entire class 

in a self-monitoring intervention, researchers increase the social validity of the 

intervention and may impact the climate of the classroom (Sheffield & Waller, 2010).  

For example, Mitchem, Young, West, and Benyo (2001) used a class wide peer-assisted 

self-management program (CWPASM) to increase the on-task behavior of 10 target 

students while impacting change on the overall class environment.  On-task behavior for 

the whole class improved from a simultaneous on-task rate near zero in baseline to a rate 

near 80% after treatment with CWPASM.  The effects of the intervention were less 

dramatic for the target students, but their average on-task behavior improved to 35% on-

task after treatment and remained at this level after withdrawal of the treatment.    
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Conclusions 

The math difficulties presented by individuals with ADHD may be challenging to 

overcome, but it appears the first step in addressing these deficits may be increasing 

selective attention.  By increasing selective attention during math instruction, it may be 

possible to circumvent some of the working memory deficits found in the central 

executive and help individuals with ADHD complete more math practice during math 

instruction.  Since self-monitoring has been used to increase on-task behaviors and work 

accuracy (Harris et al., 2005; Amato-Zech, Hoff, & Doepke, 2006; Ardoin & Martens, 

2004; Mitchem et al., 2001) in children with ADHD, it may be inferred that this 

intervention also increased the selective attention of these individuals.  The current study 

seeks to increase the on-task behavior, math production, and math accuracy of one sixth-

grade math student with a diagnosis of ADHD by implementing a self-monitoring 

intervention that includes self-observation, self-recording, and self-reflecting.  In 

addition, the intervention will include a whole class component where the class serves a 

reference for appropriate behavior, production, and accuracy and also serves to increase 

the social validity of the intervention.  This study will answer the following research 

questions: 

1. What are the effects of self-monitoring on math production and 

accuracy for a sixth grade, regular math student diagnosed with 

ADHD? 

2. What are the effects of self-monitoring on on-task behavior for a sixth 

grade, regular math student diagnosed with ADHD
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CHAPTER THREE 

Methods 

 
The current study will address the following research questions: 1. What are the 

effects of whole class self-monitoring on math production and accuracy for a sixth grade, 

math student with a diagnosis of ADHD? 2. What are the effects of whole class self-

monitoring on on-task behavior for a sixth-grade, math student with a diagnosis of 

ADHD? It is hypothesized the whole class self-monitoring intervention will result in 

greater production, accuracy, and engagement for the target student.

 
Setting 

The current study was conducted in a sixth-grade math classroom in a Title 1 

middle school in central Texas. The demographics of the school include: 31% African 

American, 29% Hispanic, 35% White, 2.9% multiracial, and approximately 1% American 

Indian, Asian, and Pacific Islander. Out of the entire school population, 79% of the 

students qualify or are identified as economically disadvantaged and receive free or 

reduced price lunch.  The school serves approximately 550 students in grades sixth to 

eighth. The study was submitted for institutional review board (IRB) approval. After the 

approval of the study was granted, the primary investigator obtained permission and 

support from the administration and sixth grade teacher at the middle school. The teacher 

consent was provided and the primary investigator consulted with the teacher to arrange a 

feasible time that was convenient for the teacher.   



 

22 
 

Participants 

One African American male diagnosed with ADHD, age 11, was the target student 

(John) of the current study.  John was currently enrolled in regular math class as a sixth-

grade student and has a diagnosis of attention-deficit hyperactivity disorder.  His teacher 

reports he is inattentive, hyperactive, disruptive, has trouble staying in seat, and walks 

around the room when supposed to be seated. The demographics of the class consisted of 

27% African American 18% White, 45% Hispanic, and 10% Asian American. The entire 

class was used as comparison data for John.  

 
Design 

 The current study used an ABAB design.  This design was selected because it 

allows for a baseline phase, a treatment phase, a withdrawal phase, and a second 

treatment phase.  For this study, withdrawal and reversal of the effect was possible 

because the treatment consisted of the entire class using self-monitoring.  If the self-

monitoring treatment is not in use, it is unlikely the class will continue to self-monitor 

without prompting.  This design was also selected because it allowed for three 

independent replications of the effect: one time from baseline to treatment 1, one time 

from treatment 1 to withdrawal, and one time from withdrawal to the second treatment 

phase (Kennedy, 2005).   

Progress data was collected for the whole class and for John. John’s data was not 

included in the whole class data because the whole class data will be used to provide an 

average level of math production and accuracy for each day. Both the whole class and 

John’s production and accuracy will be tracked; for engagement, John’s and three other 

students were recorded, but only John’s data was graphed and included in the results as a 
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percentage. Both numbers (whole class average and John’s data) was used to calculate a 

ratio for John’s progress, which will show where John stands in production and accuracy 

relative to the whole class. This will improve the social validity of the intervention, make 

the intervention user-friendly for the teacher, and protect the identity of John.  The 

baseline and treatment phases as well as the calculation of progress ratios was explained 

in detail in the materials and procedures section.  

 
Materials 

The dependent variables included engagement (on/off task behaviors), production 

(number of problems completed within 10 minutes), and accuracy (number of problems 

completed correctly within 10 minutes). Materials included engagement form, procedural 

fidelity checklist, independent practice problem worksheets, notebook, sticky notes, 

pencil or pen, and grading utensil (red or green sharpie/marker). A copy of the 

engagement form and procedural fidelity checklist is included in the Appendix A section. 

Independent practice problem worksheets consisted of various problems distributed by 

the teacher to the students. The notebook was used to record John and the whole class’s 

production and accuracy data. A pencil or pen was used to record the production and 

accuracy data in the notebook; the data was later transferred into an Excel spreadsheet 

document to calculate whole class average and ratios. A grading utensil or more 

specifically, a green or red sharpie/marker was used to grade the independent practice 

problem worksheets for production and accuracy.
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Engagement 

Engagement will be assessed using a student engagement form used at Baylor 

University in the teacher education program.  Engagement is defined as the student has 

his or her eyes on the task, eyes on the teacher, or is completing the task, such as would 

occur in independent practice in a math classroom. The primary investigator was 

positioned at the front of the classroom, using the teacher’s desk and computer to record 

engagement data. The teacher’s desk was used to support any writing on the engagement 

form. The computer was used to access the timer.  Engagement was measured using a 

partial interval recording, which resulted in a frequency of engagement during thirty-

second intervals over a ten-minute time sample.  Partial interval coding refers to an 

observation technique that records the presence or absence of the behavior during a 

specified interval of time.  On-task behaviors were selected to assess engagement.  

The engagement recording sheet includes a chart representing ten minutes that is 

divided into thirty second intervals (See appendix A). The only individuals using the 

engagement sheet to record data are the primary investigator and any observers. A total of 

four students will be observed for engagement data, which includes John and three other 

students within the class. Data will be used to compare engagement performances 

between John and the three other students to ascertain differences of on/off-task 

behaviors between ADHD and non-ADHD peers. For each interval, the primary 

investigator or any other observers must watch up to 4 participants and mark a plus sign 

to indicate on-task behaviors if the students are engaged at any time during the interval. If 

students are not engaged for the entirety of thirty seconds, they receive a minus mark for 

the interval.  An interval application on a computer will cue the data collector to change 
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intervals and students to mark their paper. From the observation data, a percentage of 

engagement may be calculated.  The percentage of engagement will be calculated by 

dividing the number of times the student was engaged by the number of intervals. 

The form also includes a column for recording setting and type of task for each 

interval. This form will be used each day of the study to collect engagement information 

on John and at least 3 other students in the class.  The same 3 other students will be used 

every day and these will be selected by the primary investigator.  The data from the 3 

students will be used as a comparison for measuring the target student’s behavior. 

Engagement data will be collected from students, whilst they complete the independent 

practice problems across all phases throughout the study. The method of instruction will 

be held constant across this study meaning engagement data will be collected during 

tests, group work, individual work with teacher lecture being the exception. If student’s 

finish their work before the timer runs out, the collection of engagement will cease and 

the primary investigator and any observers will box the incomplete intervals on the 

engagement form and write finished task in the box.  

 
Math Instruction  

 Instruction (teacher’s lecture) in the school district’s sixth grade math curriculum 

was used so students could understand and answer math problems. In other words, 

anything the teacher gives to the students to work on that contains problems for the 

students to complete in class was used and classified as independent practice problem 

worksheets. The researchers will not instruct students in this material.  The district’s 

curriculum was created according to the scope and sequence suggested by the Texas 

Education Agency as containing all pertinent skills for completion of the end of course 
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exam in late April of the sixth-grade year. Method of instruction will be held constant 

across the study.  

 
Math Production and Accuracy 

 Independent practice from each day of class will be collected to measure math 

production and accuracy.  This is considered a permanent product.  During daily 

independent practice, the researcher will set a timer for exactly 10 minutes during the 

baseline and withdrawal phases. For the treatment phases, the timer will be set for exactly 

2 minutes with a recurring loop for a total of 10 minutes. By the end of each day during 

the treatment phases, the timer will have rung a total of five times. At the timer, all 

students will mark the last problem completed regardless of the phase of the study.  The 

only change for the treatment phases will be the addition of multiple lines marked on the 

student’s paper for every two minutes.  

To account for variance in task difficulty from day to day, a ratio will be 

calculated for the target student.  The calculation will consist of: the number of problems 

the target student worked in 10 minutes divided by the average number of problems 

worked by all participating students in the class.  The ratio will give a measure of the 

target student’s productivity as compared to the whole class’s productivity. 

 For accuracy, all worked problems must be checked and the percentage correct 

will be recorded as a measure of accuracy.  To account for differing amounts of problems 

and for difficulty levels, a ratio will be calculated.  The ratio will include: the percentage 

of problems the target student completed correctly divided by the average percentage of 

problems completed correctly by the participating students in the class.  Both accuracy 

and production will be plotted on a graph for visual analysis. 
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Procedures 

 
Data Maintenance and Safety 

 All data will be maintained on a PGP password protected computer.  In addition, 

informed consents and assents will be stored in a locked office.  Each informed assent 

will have a code for the student. This code will be used in the place of initials or names 

on the spreadsheets and data sheets. The spreadsheet will have 3 columns for each day of 

the study: one for engagement, one for production, and one for accuracy. Data will be 

graphed at least every 2 days for the target participant.  

 
Interobserver Reliability 

 Data will be collected by 3 graduate students, which includes the primary 

investigator for the project.  The primary investigator will train the other two graduate 

students to record all data. Training consisted of pulling videos from Youtube containing 

a class where the teacher is talking to the students. Before beginning the video, the 

primary investigator picks a total of 4 kids at random. Once an understanding of which 

kids are being observed, the primary investigator begins the video and simultaneously 

begins to record the chosen student’s— along with the observers— on-task and off-task 

behaviors. For training to collect engagement data, videos of classrooms from YouTube 

will be used and the interval application in the phone will be used.  The training will 

continue until all collectors achieve 95% accuracy for one practice session.  Interrater 

reliability or interobserver reliability will be conducted for at least 25% of engagement 

data.  If the agreement falls below 85%, the data collectors will be retrained.   
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Baseline 

  During baseline, a maximum of three recorders will observe engagement, 

production, and accuracy for the target student and the 3 participating students in the 

class.  The 3 other participants were selected based off their seemingly high engagement 

performance. Engagement will be recorded by researchers for a 10-minute time sample 

during independent practice.  The classroom will also be told to mark the last independent 

practice problem worked on the auditory timer signal.  Researchers will set a timer for 10 

minutes and monitor the students’ marking of the last independent practice problem 

worked when the timer is finished.  Researchers will then collaborate with the classroom 

teacher to gather the data for production and accuracy for the day.  Baseline will be 

conducted for five days or until a stable baseline is reached for the target student.  A 

stable baseline means there is no upward trend in production, accuracy, or engagement 

and the variation in data points is not extreme.  

 
Treatment Phase 1 

 During the treatment, the whole class will be told to mark the last independent 

practice problem completed at two minute intervals. Either the primary investigator or 

teacher will either remind students to mark their paper once the sound is heard. An online 

classroom timer or more specifically, the dynamite timer will be used as a 2-minute timer, 

recurring alarm for the entire class.  At each alarm sound, the students will mark the last 

problem worked for the interval.  At the end of a 10-minute time sample, all students will 

mark the last problem worked with a dark, heavy line to differentiate this line from the 

lines marked at two minutes.  At the end of the 10-minute sample, all students will 

complete a self-reflection note, which consists of a sticky note on their desk.  On the 
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sticky note, each student will indicate whether they were focused and working for the 

entire 10-minute sample or whether they lost focus and stopped working at any point in 

the sample.  These sticky notes will be collected but only the target participant’s note will 

be analyzed and compared with the engagement data recorded by the researchers.  If a 

discrepancy between his level of perceived engagement and the researchers’ observed 

engagement occurs twice in a row, the researchers and teacher will meet with John 

outside of class and show him the recorded data.  This will offer the said student an 

opportunity to reflect on the discrepancy and adjust their perceptions of focus to be more 

closely aligned with the researchers’ definition of engagement. 

 
Withdrawal 

Withdrawal will occur after one of two conditions has been satisfied: an upward 

trend in production and accuracy is seen for the target student or the treatment has been in 

place for seven days.  During withdrawal, students will follow the protocol used in 

baseline.  A 10-minute timer will sound and the entire class will mark the last 

independent practice problem completed.  The teacher and researchers will circulate to 

ensure students are complying with the marking procedure.  Data was collected on 

engagement, production, and accuracy for whole class and John during the withdrawal 

phase.  

 
Treatment Phase 2 

Treatment phase 2 will occur after either of two conditions have been met: the 

production, accuracy, or engagement have returned to baseline levels or the withdrawal 

has been in effect for five days.  In treatment phase 2, the same procedures as treatment 
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phase 1 will be followed.  Then, a ratio for production and accuracy and a percentage for 

engagement will be calculated and graphed.
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CHAPTER FOUR 

Results 

 
Results observed no functional relationship between the implementation of the 

intervention and on-task behaviors, amount of problems completed, and problems 

completed correctly. Variability data across phases for aforementioned behaviors was 

observed.  

 
Engagement 

 
Baseline 1  

The target student maintained an average of 85% on-task behavior with ranges 

from (60%-95%). The representative sample of 3 students, not including the target 

student, maintained an average of 92% on-task behavior across the baseline phase. There 

was a 7% discrepancy in on-task behaviors between the averages of the sample of three 

additional students who are not diagnosed with ADHD and the target student.  

 
Treatment Phase 1  

The average level of engagement across treatment 1 for target student was 

established at 79%. Levels of engagement ranged from (65%-95%).  The three additional 

class representatives had an average level of engagement set at 95% with average ranges 

from (90%-100%). Average Percentage discrepancy for on-task behaviors decreased by 

6% between the Baseline and Treatment 1 phases.
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Withdrawal 

 Results showed an immediate improvement in engagement when transitioning 

from the treatment phase 1 to the withdrawal phase of the study. The ratio of engagement 

at the end of treatment was reported to be at 76%, meaning the target student was 24% 

less engaged in on-task behaviors than his peers. By the beginning of the withdrawal 

phase, engagement in on-task behaviors for the target student reached 100%. The target 

student maintained 100% on-task behaviors throughout the entire phase with no 

deviations from the trend.  

 
Treatment Phase 2 

Target student demonstrated an average of 98% for engagement in on-task 

behaviors with ranges from (95%-100%). At the beginning of the phase, the target 

student showed a tenacity for engaging in on-task behaviors with a 100% on-task for the 

first two days of the second treatment phase. The ratio rose above the trending 1 with a 

1.03 denoting the target student’s engagement in on-task behaviors more frequently than 

the three additional students being recorded for engagement. There was a minor 

regression from the positive trending ratio of 1 occurring in the latter half of the phase, 

placing the ratio for engagement at .97 on day four, which increased to a 1.24 on the last 

day.  

 
Production 

 
Baseline 1 

The target student showed a high level of production relative to the class average 

level of production. John completed a total of 8 problems on Day 1, 16 problems on Day 
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2, 10 problems for Day 3, and 3 problems for Day 4. The whole class averaged a total of 

6.5 problems on Day 1, 16 problems on Day 2, 8.3 problems on Day 3, and 3.9 problems 

for Day 4.  

The ratios indicated John’s performance relative to the whole class average. 

Therefore, a ratio of 1 meant John performed at whole class average. A ratio below the 1 

indicates John did worse than the class average. A ratio higher than 1 indicates a 

performance greater than the whole class average. The average ratio was calculated to 

simply indicate overall performance throughout the phase. 

An average ratio for production was obtained by adding the ratios and dividing 

them by the number of ratios obtained for the phase. By calculating an average ratio, 

target student performance can be precisely determined for the phase. The average ratio 

of production between the target student and the class average was 1.04 performance 

level with ratios ranging from 0.77- 1.23 regarding production performance relative to 

whole class average. The ratio average level of production across baseline showed the 

target student to be over the class average level of production by 4% across baseline. 

Data shows the target student production to be above class average for the majority of 

phase with a slight dip to a low of 77% production rate on one day, as opposed to the 

class average level of production.  

 
Treatment Phase 1 

 In order from Day1-Day5 John completed a total of 5,14,10,11, and 9 problems. 

In order from Day 1-Day 5 the whole class average for production was 4.5, 14,10, 2.75, 

and 1.2. The distance between the class average and target student production levels 

dramatically increased, ranging from (1-7.5) or (100%-750%). The average ratio of 
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production is 2.92. This ratio indicates the target student completed and average amount 

of 192% more problems than the aggregate class average across treatment. By the end of 

the treatment phase, the student had an extremely high production ratio of 7.5 with a low 

accuracy ratio of 0.  

 
Withdrawal 

In order from Day 1-Day 6 John completed a total of 100, 94,85,90,141, and 140 

problems. In order from Day 1 to Day 6 the whole class average for production was 134, 

87, 125, 122, 129, and 112 problems. The level of production showed a slightly rising 

trend through the first three days of the phase with the initial ratio at .73 growing to 1.08 

and eventually reaching a 1.47 on the third day. This upward trend portrays the target 

student’s level of production increased by a total of 74%. The positive trend later 

regressed to a ratio of .73, following an immediate increase to 1.08 and a 1.25 at the end 

of phase. 

 
Treatment Phase 2 

In order from Day 1-Day 5 John completed 157, 125, 6, 4, and 122 problems. In 

order from Day 1-Day 5 the whole class average for production was 118.78, 98, 3.3, 4.4, 

and 86.9 problems. Production level ratio’s ranged from (.91-1.81) for the second 

treatment phase with an average ratio of 1.34. On the first day, results showed the target 

student fluctuating above the class average production level with a 1.32.  This particular 

ratio shows that there was an increase in production by 7% between the last day of 

withdrawal and the first day of treatment. Towards the end of the phase, there was 

decrease in levels of production to a ratio of .91, which placed the class average 



 

35 
 

production level 9% higher than the target student. Afterwards, there was an increase in 

the target student’s production with a ratio of 1.4. In other words, the target student 

answered 40% more problems than the class average level of production on the final day 

of the final phase. Overall, the target student maintained a high production level with the 

.91 ratio exception.  

 
Accuracy 

 
Baseline 1 

 The level of accuracy was determined by how many problems completed 

correctly within the 10-minute time limit. The target student received an average ratio of 

1.1 performance level with ranges between 1.03-1.16 accuracy performance for John 

relative to the whole class average or 3%- 16% more than the class average. Therefore, 

the level of accuracy by the target student consisted of an average ratio percentage of 

10% above the class average level of accuracy. Moreover, accuracy performance of target 

student surpassed class average throughout baseline indicating stability. 

 
Treatment Phase 1 

 Across treatment, levels of accuracy did not change by much with the exception 

of one outlier. The cumulative ratio average between the target student and the class 

average for accuracy was 1.06 ranging from (0-1.6). The outlier within the treatment 

phase data for accuracy was 0, with most of the ratios seemingly stabilized slightly above 

the 1. However, with the exception of the outlier, the range would be from 1.13- 1.6. 



 

36 
 

Withdrawal 

 Level of accuracy demonstrated by the target student showed an average ratio of 

.92 ranging from .62-1.28. These results indicate the overall level of accuracy of the class 

on average for this particular phase was 8% more than that of the target. Although the 

target student scored an average ratio of .92, the level of accuracy across the phase was 

above the accuracy of the class average throughout half of the entire phase. As depicted 

in the graph, there is seemingly a noticeable increase in accuracy on the second day of the 

phase with an overall ratio of 1.01. The ratio on the third day shows a regression to .62 

following a positive trend up to 1.28 by the end of the phase. 

 
Treatment Phase 2 

 Data showed target student never went below the ratio of 1 in levels of accuracy. 

This means the target student achieved a higher level of accuracy than the class average 

level of accuracy throughout the second treatment phase. Ratios of accuracy levels by the 

target student and class average ranged from 1.28-2.7 with an average ratio of 1.68. 

These results imply the target student scored better than the class average with a 28% and 

higher across the entirety of the second treatment phase.  

 
Interobserver Agreement 

The interobserver agreement (IOA) 25% goal was achieved over the course of the 

research study. There were 20 sessions total, which spanned across three months. During 

five of the twenty days available, the observers were able to take part in the study by 

recording the on-task behaviors of the target student and three other participants in the 

study. Afterwards, data forms were collected and combined to account for inter-rater 
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reliability. An exact agreement IOA was calculated to discern agreement between 

observers. Exact agreement was calculated by obtaining a percentage of intervals that 

were in agreement between observers for each engagement form. Exact agreement was 

100% for all five sessions regarding engagement for John and the three other 

representative students
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CHAPTER FIVE 

Discussion 

 
Conclusions 

The aim of this study was to observe and monitor the effects of a practical self-

monitoring intervention on engagement, production, and accuracy in an individual 

diagnosed with ADHD within a sixth-grade math classroom. All three factors (i.e. 

engagement, production, accuracy) showed positive trends in some areas and varied in 

others, but overall there was no established functional relationship between the 

independent and dependent variables. One specific trend noted for engagement was that 

the on-task behaviors became less variable over the course of the study as depicted in 

Figure B.1.  Production showed high rates, which meant that no treatment was really 

necessary for this variable. Treatment was determined as unnecessary for production due 

to the facts provided by the data illustrated John scored higher in production than the 

class average for the majority of the study. There were higher rates of accuracy during the 

treatment phase, but no relationship. Previous investigations of self-monitoring on ADHD 

individuals (Reid et. al, 2005) have provided promising results for future studies, which 

conflicts with the results of this study. Results showed no functional relationship in target 

student performance in engagement, production, and accuracy with a sixth grade student 

in an inclusive math classroom. This stark difference in results from previous studies and 

this study could be due to many factors, all of which are accounted for in the limitations 

section of this study. However, one determinate factor that differentiated previous studies 

and this current study would be the long suspension of data collection over the course of 
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the study. A speculative analysis of this limiting factor infers a disruption in consistency 

of treatment implementation prevented a relationship from forming between the 

independent variable and dependent variables. An alternative explanation for the 

difference between previous studies and the current study regarding the discrepant results 

between the first half of the study and latter half are plausibly due to the type of problems 

presented to the class. In the first half of the study, John complained that the problems 

were too difficult and would refuse to work on the problems, which accounts for the low 

engagement performance. In the latter half, an easier set of problems (multiplication 

problems) were presented by the teacher, which boosted engagement, production, and 

accuracy as a result.  

Baseline data showed the target student performing over the class average in 

production for 75% of the phase, with 25% of the phase consisting of low level 

production. Accuracy showed the target student performing over the class average 100% 

of the time. John displayed on-task behaviors an average of 85% of the time. These 

results conflict with supporting literature because ADHD students tend to underperform 

in production, accuracy, and tend to be less engaged as opposed to their peers who are not 

diagnosed with ADHD (Harris et. al, 2005). 

The first phase of treatment consisted of varied results in production with an 

extremely high production outcome at the end of the phase. For accuracy, results are 

varied. However, consistency over the 1 is maintained until the last day of the first 

treatment phase. This means John demonstrated an accuracy level above class average 

until the last day. On-task behaviors for John were reported to be an average of 79% 

during treatment. Towards the end of treatment, accuracy and engagement decreased with 
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a dramatic rise in production. Literature is not supported as there was not a relationship 

between intervention and dependent variables.  

Withdrawal data showed the target student above the class average in production 

4 out of 6 days.  For accuracy, the target student scored above the class average 3 out of 6 

days. For engagement, the target student demonstrated 100% on-task behaviors 6 out of 6 

days. These results do not support existing literature regarding increased engagement 

with positive academic outcomes due to a self-monitoring strategy Amato et. al, (2006); 

Briere, (2011) because no relationship was between intervention and behaviors was 

found. 

Figure B.1, Figure B.2, and Figure B.3 portray an increase in engagement, 

production, and accuracy for John as compared to the class average in the second 

treatment phase. The data indicates John was frequently engaged in more on-task 

behaviors, answered more problems, and answered more problems correctly than the 

class average. Both John and the class reported improvements in on-task behaviors. 

Conclusively, the study resulted in slight improvements in production, accuracy, and 

engagement but there was no functional relationship established which, provides little 

information regarding the intervention as having the desired effects on the three factors. 

Due to the fact that no functional relationship was established, the results do not support 

the thesis regarding self-monitoring procedures being essential for facilitating attention to 

course work to bolster engagement, production, and accuracy for students struggling to 

focus in their respective academic environments (DuPaul et. al, 2012).  

The results support the literature review above in 3 main ways. First the study 

uses an inclusive general education classroom, more specifically math, in a middle school 
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setting where not enough self-monitoring studies have taken place (Ward, 2011). Second, 

the data includes an account of the academic measures for the target student and 

classroom peers. Third, no external methods of reinforcement were used throughout the 

course of this study other than the implemented self-monitoring intervention.  

 
Limitations 

Some limitations of this study include having to postpone data collection due to 

irregular occurrences with the classroom schedule throughout the course of this research. 

Frequent interruptions can potentially skew results and may inhibit treatment application 

protocol effects on on-task behaviors in conjunction to production and accuracy on 

independent practice problem worksheets. The interruptions are specifically due to 

various changes within the school. For instance, the sixth grade students were required to 

attend a computer lab for test-taking or the teacher administering the independent practice 

problem worksheets before the previously established time. Thus, an earlier time was 

established (right after announcements) in order to administer the intervention to the sixth 

grade class. Afterwards, data collection was less problematic and less stressful. A minor 

limitation within phases was due to the fact that the target student was in a fight at school, 

which disrupted data collection consistency. Consequently, the target student was 

reprimanded by administration resulting in an in school suspension for a maximum of 

one day.  

Another limiting factor consisted of varied practice problem worksheets, which 

contained problems the students were unfamiliar with, causing students to readily give up 

before 10-minutes. The problematic course of action subsequently lowers on-task 

behavior, which in turn affects collected engagement data. To reverse this type of 
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mentality, the teacher and primary investigator discussed various ways in which we could 

fix this behavior. Therefore, the agreement was to provide these kids problems with 

which they are more comfortable and familiar during the self-monitoring intervention. 

Concurrently, the solution involved the primary investigator maintaining data collection 

without causing these kids to feel as if they are incapable of completing the work because 

it is too arduous.  

Since, independent practice problem worksheets differed each session with 

relevancy to the initial lecture, students were ill-prepared for the newly introduced 

problems. This protocol eventually instilled a proclivity to rush through the problems. 

This particular case is exemplified in the treatment 1 phase of production. As graphically 

portrayed in Figure B.2 (See Appendix B), production is depicted as having dramatically 

increased with a sharp decline in accuracy in Figure B.3 (See Appendix B) and lower 

engagement performance level than the 3 other peers in Figure B.1 (See Appendix B) for 

the first treatment phase. These results greatly contradict supporting elements revolving 

self-monitoring research. However, it stands to reason that the unfamiliarity and difficulty 

of the problems potentially poses a risk for accuracy and engagement when implementing 

the self-monitoring intervention. In conjunction with observational analysis of John’s 

engagement behaviors, the teacher reported the student to be readily giving up due to the 

fact that the problems provided were too difficult for John during the baseline and first 

intervention sessions.  

After examining data collected, the primary investigator conferred with the 

teacher over negative results. The collaboration invited the idea of a practical solution 

resulting in the distribution of easier or more familiar problems. So, the next two phases 
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of the study consisted of a presentation of easier problems, namely multiplication 

problems (ranging from 1-12) with a total of 200 problems (100 problems front and back) 

consistently throughout the withdrawal and treatment phase, with the exception of days 3 

and 4 where the students were given 10 problems for both days: one for a review and the 

other for the actual test over the problems the students reviewed. These ten problems for 

both days were not multiplication problems. 

Another problem stemming from the practice problem worksheets involved in the 

data collection during the earlier half of this particular research study was the fact that 

there was a small number of problems provided to the kids. As a result, the students were 

completing the assignments long before the 10-minute timer had stopped. This situation 

occurred during the baseline phase and data collection had proceeded well into treatment 

before any alterations were made. Reparations consisted of discarding the data collected 

by primary investigator along with IOA data during the baseline phase when this incident 

occurred leaving a total of four days for the baseline phase and adding more problems to 

the independent practice problem worksheets being distributed to the students. To 

compensate for the lack of days, the primary investigator tacked on an additional sixth 

day on which to collect data during the withdrawal phase, given the same protocol 

applied for both baseline and withdrawal phases. Elimination of data for that day was 

essential for the efficiency, fidelity, and accountability of data collection results.   

One other limiting factor effecting engagement data was the fact that one of the 

students was absent for more than half of the research data collection, which marginally 

affected class average. Data of student was used at the beginning of the study for a 

majority of the baseline phase and sparsely throughout the study due to intermittent 
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appearances. So, the decision to retain relevant data and explicitly report truancy was 

warranted due to class involvement. In the same vein, unprecedented student absences 

decrease class average thereby lowering the bar for the target student, which may explain 

high ratios obtained favoring target student performance versus class average.  

A procedural fidelity checklist was used, but the primary investigator was the one 

who was making sure the proper procedures were being followed, instead of having 

another observer check the list as well. Therefore, procedural fidelity is in the limitations 

section for this reason. The days the researcher was able to check that proper treatment 

protocols were being followed resulted in being void was due to ignorance on the 

researcher’s part. The reason for why procedural fidelity must be accounted for by 

another researcher and the primary investigator is due to bias results, which are potential 

ramifications of the results if only one individuals is accounting for procedural fidelity. In 

the same vein, IOA was not calculated for production and accuracy, which also detracted 

from a reliable measure of production and accuracy results due to bias.  

 
Future Studies 

Future studies examining self-monitoring and its tenuous reach to many differing 

academic outcomes may prove useful in the long run and can perpetuate facilitative 

methods proven useful for individuals to carry out various tasks. A provision of 

independent practice problem worksheets used for distribution to the class by the 

researcher each day would be optimal for future studies in order to reduce teacher 

workload associated with the intervention protocol. An additional implication founded in 

this research study brings to question certain risks regarding self-monitoring and certain 

precautions for future related studies. Some questions this particular study brings to mind 
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is how achievement is directly affected when question difficulty becomes too arduous for 

the individuals under the administration of a self-monitoring procedure and why this 

should be a concern for researchers using this method of operation.  
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Appendix A 

Engagement Form 

 
Data Sheet A.1 
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APPENDIX B 

Figures 

 

 
Figure B.1 ABAB-withdrawal graph design of target student’s on-task behaviors as a 
percentage. 
 

 
Figure B.2 Ratio of problems completed by the target student with the ratio of 1 
representing the class average. 
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Figure B.3 Ratio of problems answered correctly by the target student with the ratio of 1 
representing the class average. 
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