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Abstract 

 

Students with or at-risk for emotional disturbance (ED) often struggle socially, 

emotionally, and academically (e.g., on-task engagement and academic achievement). 

One of the most effective academic interventions for students with ED includes 

immediate feedback paired with frequent prompts for appropriate behavior (i.e., self-

monitoring). Despite the increased presence of mobile technology devices in schools, 

ways to utilize technology to support students with disabilities have not evolved with 

technology. The purpose of this study is to advance the literature in the area of 

technology self-monitoring applications for students with ED. Specifically, this study 

examined a self-monitoring technology intervention for students with or at-risk for ED in 

mathematics. This research utilized a single subject ABAB withdrawal design across four 

parent-student dyads. The investigation explored the impact of an interactive technology 

self-monitoring application (i.e., ICONNECT) on behavior targets (on-task engagement, 

disruptive behavior, and work completion) in mathematics for four students with ED. All 

four students increased their on-task behaviors and decreased their disruptive behavior. 

Three of the four students increased task completion. Limitations and implications for 

future research will be discussed. 

Key words: mathematics, interventions, emotional disturbance, self-monitoring, 

technology, on-task engagement, task completion  
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CHAPTER I: INTRODUCTION 

Mathematics skills are essential for daily problem solving, academic achievement, 

career opportunities, and earning potential (Wicht et al., 2019). Unfortunately, according 

to the latest Nation’s Report Card statistics, only 41% of fourth-grade students are at or 

above a proficient level in mathematics (National Assessment of Educational Progress, 

2019). This report also describes a gap between the performance of students with and 

without disabilities; only 16% of students with disabilities were proficient at or above in 

fourth-grade mathematics. Furthermore, the report illustrated that by eighth-grade, 

students with disabilities dropped to 10% proficiency in mathematics (National 

Assessment of Educational Progress, 2019). Mathematics achievement among students 

with emotional disturbance (ED) is even more staggering. Trout, Nordness, Pierce, and 

Epstein (2003) reported on studies from 1961 to 2000, and found that 92% of the studies 

indicated that students with ED had significant mathematics deficits. Research on 

mathematics interventions has not included a population of students that arguably need 

more intensive intervention. Students with ED represent a specific subpopulation of 

students with disabilities who need more attention in interventions in mathematics. 

Emotional Behavioral Disorders  

The Individuals of Education Act (IDEA) (2004) mandates the inclusion of 

students with disabilities (Bateman & Yell, 2019; Kauffman et al., 2017). The majority of 

students with ED are being served at least 80% of the time in the general education 

setting (Bateman & Yell, 2019; Kauffman et al., 2017). Teachers of students with ED 

report more disruptive classroom behavior than their peers with disabilities. (Wehby & 

Kern, 2014). Investigations of teacher-student interactions are concerning (Lewis, 2016); 
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studies indicate students with ED receive less instruction, less praise and few 

opportunities to respond (Sutherland et al., 2008). 

According to Individuals of Education Act (IDEA), there has to be a connection 

between behavioral and academic outcomes (Bateman & Yell, 2019; Kauffman et al., 

2017). By IDEA definition, the social emotional and behavioral characteristics of a 

student with ED must adversely impede the educational achievement in order for a 

student with ED to receive educational special education services (Bateman & Yell, 

2019; IDEA, 2004; Kauffman & Landrum, 2013; Yell & Bateman, 2019). According to 

IDEA (2004): 

(i) Emotional disturbance (ED) means a condition exhibiting one or more of 

the following characteristics over a long period of time and to a marked 

degree, that adversely affects a child’s educational performance: 

(A) An inability to learn that cannot be explained by intellectual, sensory, 

or health factors, 

(B) An inability to build or maintain satisfactory interpersonal 

relationships with peers and teachers, 

(C) Inappropriate types of behavior or feelings under normal 

circumstances, 

(D) A general pervasive mood of unhappiness or depression, 

(E) A tendency to develop physical symptoms or fears associated with 

personal or school problems (IDEA, 2004). 
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(ii) Emotional disturbance includes schizophrenia. The term does not apply to 

children who are socially maladjusted, unless it is determined that they 

have an emotional disturbance.  

According to recent reports, 6.5 million students receive special education and 

related services in the United States; approximately 5% of these students are classified 

under ED category (i.e.,  1% of the student population) (United States Department of 

Education, 2019). This means approximately 325,000 students are identified with ED in 

the United States. The Nation’s Report Card statistics indicates that a mere 32,500 

students with ED are proficient in mathematics, and approximately 292,500 students with 

ED are missing the proficiency mark which is alarming. Students with ED continue to 

exhibit significantly lower mathematical achievement than their grade level peers (i.e., 

students with and without disabilities). For instance, researchers found that the 

mathematics proficiency of students with ED is reduced more than 20 percentile points 

over time, which widens the mathematics achievement gap from elementary to secondary 

grades (Ennis et al., 2017a; Nelson et al., 2004). Even more disturbing, by high school, 

over 50% of students with ED drop out (United States Department of Education, 2019). 

Poor mathematical achievement in the lower elementary grades is an indicator of poor 

mathematical achievement in secondary grades (NAEP, 2021). 

Poor mathematical performance of students with ED in the United States 

underscores the need for evidenced-based interventions in mathematics. Reid, Gonzalez, 

Nordness, Trout and Epstein (2004) found that mathematical difficulties experienced by 

students with ED are more severe than difficulties in reading or writing. Unfortunately, 
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there remains a limited amount of scientific research targeting interventions in 

mathematics for this student population (Lane et al., 2011; Templeton et al., 2008).  

As of 2020, over 51% of students with ED receive services in the general 

education setting for 80% of the time (IDEA, 2004). That said, the majority of research is 

based in the special education setting according to the United States of Education, 

National Center of Education Statistics (United States Department of Education, 2019). 

Therefore, whether a behavior problem directly causes academic achievement or vice 

versa is unclear. Behavior and academic achievement deficits are bidirectional. There is a 

need for academic (i.e., mathematical) intervention studies examining evidence-based 

practices (EBPs) in the general education setting to support the ED population of learners 

(Lewis, 2016; Lewis et al., 2019; Mitchell et al., 2019).  

ED and Mathematics. Although students with ED are primarily supported for 

their emotional and behavioral challenges, research indicates that they perform 

significantly below their peers in all academic areas (Lane et al., 2008). This includes 

reading, writing, and mathematics (Ennis et al., 2017). For example, Lane, Baton-

Arwood, Nelson, and Wehby (2008) illustrated that students with ED performed well 

below the 25th percentile in all academic areas according to measures. Similarly, in a 

meta-analysis on academic achievement of students with ED, Reid, Gonzalez, Nordness, 

Trout and Epstein (2004) found that mathematical difficulties experienced by students 

with ED are more severe than reading or writing.  

Reviewing ED mathematics research over a 40-year period, Epstein, Nelson, 

Trout, and Mooney (2005) reported 42% - 93% of students with ED demonstrated a 

mathematical difficulty (MD), ranging from 1 to 2 years below grade level. In addition, 
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Ennis and colleagues (2017) reported that as students are served in more restrictive 

settings, deficits in mathematics increase and certain social skill deficits (e.g. problematic 

disruptive behavior) predict deficits in mathematics. Students with ED have lower 

academic performance in reading and math, more failed courses, higher rates of grade 

retention, and fewer than 50% percent graduate from high school (United States 

Department of Education, 2019). Given students with ED struggle socially, behaviorally, 

and academically (Lane et al., 2011; Mitchell et al., 2019; Stormont et al., 2011), they 

need more targeted interventions for needs in both areas and without such interventions 

there long term outcomes are not likely to change. Specifically, the ED population is at-

risk of risk drop out, failure in academic areas, low wages, and unemployment (Lewis, 

2016). In addition, students with ED are often identified with language problems, mental 

health concerns, low motivation, poor self-regulation, poor school adjustment, limited 

strategic knowledge, impulsivity, memory and attention problems (Stoutjesdijk et al., 

2012). Students with ED may experience anxiety, bipolar disorder, depression, 

oppositional behaviors, or schizophrenia (Stoutjesdijk et al., 2012).  

Students with ED are particularly susceptible to mathematics difficulty due to co-

morbid conditions such as working memory and executive functioning (EF) skills 

(Merikangas et al., 2010; Snyder, 2013). Working memory impacts mathematical 

problem solving (Johnson et al., 2010). Problem solving as working memory results in 

overload and increases task difficulty for the student with ED (Johnson et al., 2010). 

Students with ED frequently lose focus when reading and solving mathematics problems 

(Johnson et al., 2010). In addition, students with ED are more likely to struggle with EF 

skills (Johnson et al., 2010). Executive functioning skills impact transitioning and shifting 
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from one problem to the next, particularly impacting multi-step word problems and 

equations (Johnson et al., 2010). Over the last decade, studies have investigated EF as 

predictors of individual differences in mathematical abilities (Toll et al., 2011; Watson et 

al., 2016). 

However, the Individuals with Disabilities Act (IDEA) of 2004 and Common 

Core State Standards Initiative (CCSS) emphasized instructions for students identified 

with a disability to have access to the general education curriculum (National Governors 

Association Center for Best Practices, 2010; IDEA, 2004; Lewis et al., 2019; Mitchell et 

al., 2019). These initiatives are intended to increase general education curriculum and 

increased the implementation of evidenced-based instruction for the ED learner (National 

Governors Association Center for Best Practices, 2010; IDEA, 2004). In addition, the 

majority of students with ED are in the general education for 80% of their time, these 

initiatives support identifying and implementing research-based interventions to improve 

mathematical achievement (IDEA, 2004; United States Department of Education, 2019). 

Rationale for Study 

Despite educational standards aiming to provide an equal for access to the general 

education curriculum for students with ED such as Common Core State Standards 

(CCSS), Individuals with Disabilities Education Act (IDEA), and Every Student 

Succeeds Act (ESSA) there remains limited interventions grounded in research (National 

Governors Association Center for Best Practices, 2010; Bateman & Yell, 2019; Lewis et 

al., 2019; Yell & Bateman, 2019). There is limited research on interventions in 

mathematics for students with ED (Lane et al., 2008, 2011; Losinski et al, 2019). The 

research in ED and mathematics is especially alarmingly scarce over the last decade 
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(Dunn et al., 2017; Losinski et al., 2019; Mulcahy et al., 2014; Popham et al., 2018; 

Ralston et al., 2014). A promising approach for students with ED in mathematics is 

technology based self-monitoring (TBSM). In 2016, a promising study demonstrated 

positive results for a TBSM intervention for students with challenging behavior. The 

Rosenbloom (2016) study targeted a TBSM intervention (i.e., ICONNECT) for students 

with a similar behavior phenotype to ED. Students with autism spectrum disorder (ASD) 

demonstrate similar phenotype behavior as students with ED (Stichter et al., 2018). The 

2016 Rosenbloom study illustrated a positive behavior and academic impact on ASD 

students demonstrating behavior challenges in inclusive academic settings. To date, 

Gulchak (2008) is the only identified study targeting a self-monitoring technology 

intervention for a student with ED. Self-monitoring with technology has not been 

examined in the secondary ED population To this end, TBSM has not been investigated 

with the ED population in mathematics. The current proposal mirrored the Rosenbloom 

(2016) study for the ED learner in mathematics.  

Chapter Summary 

  Students with ED are at a significant risk for math failure, in part because there is 

a lack of evidence-based math interventions designed specifically for this group. 

Technology-based self-monitoring applications may provide a new innovative approach 

for this at-risk population.  

This study will extend ICONNECT ASD intervention research (Rosenbloom et 

al., 2016), a TBSM intervention platform, to support teachers working with students with 

ED. Specifically, this study will investigate the impact of ICONNECT on student 

behavior targets (i.e. on-task engagement, disruptive behavior, and social behavioral 
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achievement), and academic targets (i.e., task completion and mathematics achievement) 

for four parent-student dyads. 
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CHAPTER II: REVIEW OF LITERATURE 

Overview 

In chapter 1, the overall need for the study was presented. In this chapter, a more 

detailed review of the literature will be discussed. The following review will outline a 

self-regulation theoretical framework and discuss why self-monitoring, a component of 

self-regulation, is important and appropriate for students with ED. Specifically, an 

examination of the ICONNECT self-monitoring application will be explored helping 

build a strong rationale for the current study.  

Self-Regulation: Theoretical Framework 

In Albert Bandura’s social cognitive theory framework, human behavior is 

motivated and regulated by the ongoing employment of self-influence (Bandura, 1991). 

Self-regulation also includes self-efficacy, which contributes to a principal role in the 

practice of personal agency by its influence on thought, affect, motivation, and action 

(Bandura, 1991). Together these four components are interdependent. According to 

Bandura, to successfully complete a goal attainment and motivation, one must enact 1) 

self-evaluation, 2) self-observation, 3), self-reaction, and 4) self-efficacy (Redmond, 

2010). Bandura defines self-evaluation as the process a person cognitively compares their 

performance to desired goal performance (Bandura, 1991). Second, self-observation is 

described as the process of serving and monitoring self as a person works towards 

identified goal (Zimmerman, 2001). The third component defines self-reaction as the 

cognitive process a person goes through when modifying behavior based on evaluation. 

The last component, self-efficacy, describes an individual’s belief in one’s confidence to 

execute behavior goals (Bandura, 1991).  
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Self-regulation is a proactive approach. Typically, most students develop the 

capacity to self-regulate during the elementary years (Popham et al., 2018). When 

students possess strong self-regulation skills, they often are able to use motivational and 

metacognitive strategies (Seufert, 2018). As students get older (i.e., middle school and 

high school), expectations for self-regulation increase and strategies such as self-

monitoring become more important in a means to level the playing field for students who 

do not have age appropriate self-regulation skills (Seufert, 2018). Self-regulation includes 

the ability to self-direct through a process where learners transfer their mental abilities 

into task-related achievement skills (Seufert, 2018).  

Self-monitoring, a way to self-regulate behavior, has been identified as an 

evidence-based practice for improving the behavior of students with emotional behavioral 

disorder problems (ED) (Berry Kuchle et al., 2015; Clemons et al., 2016; Wehby & Kern, 

2014). Self-monitoring is defined as a process that involves multiple-steps where the 

student observes the occurrence (or non-occurrence) of behavior and records features 

(Seufert, 2018).  Self-monitoring is therefore a critical component of Bandura’s social 

cognitive theory framework and one that shows potential promise to shrink the academic 

achievement gap for students with ED. 

Self-Monitoring Interventions. Self-monitoring interventions increase on-task 

behaviors and academic achievement for most students. Practical benefits of self-

monitoring include: unobtrusive, easy to implement, cost effective, and efficient for 

students and teachers (Bruhn et al., 2015; Bruhn & Wills, 2018; Lee et al., 1999; 

Levendoski & Cartledge, 2000; Mooney et al., 2005). Research has documented the 

positive effects for self-monitoring for students with ED (Ralston et al., 2014). 
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Specifically, research has found that upper elementary students with ED who used self-

monitoring, increased task engagement, work completion, accuracy, and decreased 

problem behavior (Popham et al., 2018).  

Less research has directly investigated math achievement for students with ED. 

Math difficulty for students with ED is described as student characteristics such as 

impulsivity, distractibility, noncompliance, poor independent work skills, and aggressive 

behaviors (Carr, 1993). Poor mathematics achievement for students with ED is alarming 

and consistent. Trout, Nordness, Pierce, and Epstein (2003) reported that 92% of the 

studies indicated that students with ED had significant mathematics deficits. Although 

self-monitoring math research has shown to improve academic behaviors for most 

students (Cancio, West, & Young, 2004), little research has investigated its efficacy for 

the students that need it the most, students with ED. Although the minimal self-

monitoring research for students with ED is promising (Carr, 1993), these early 

interventions were pen and paper surveys and were not technology based. And while 

more and more technology based self-monitoring (TBSM) applications are becoming 

popular in mathematics settings, little to no research has investigated TBSM intervention 

effectiveness in youth with ED. More TBSM evidenced-based math applications and 

interventions are an area of promise and need for this population.   

TBSM Interventions 

Technology is broadly defined as both a device and service (Bruhn & Wills, 

2018). Technology is commonly used in the medical field to support self-monitoring 

(Bruhn and Wills, 2019) especially when attempting to alter health-related behaviors 

(e.g., exercise and diet applications). Emerging research also indicates technology is 
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frequently utilized to overcome physical disabilities (Bruhn & Wills, 2018; Thomas et al., 

2019). It is logical that technology may also support students identified with ED and 

could potentially help students with unseen disabilities (i.e., metal and behavior 

challenges). Individuals with Disabilities Education Act (IDEA) guarantees the rights of 

all children with an educational diagnosis to a Free and Appropriate Education (FAPE) in 

the Least Restrictive Environment (LRE) (Bateman & Yell, 2019; IDEA, 2004). 

Technology, in this case self-monitoring technology, supports the FAPE and the LRE 

initiatives by providing a device and service to regulate behavior. Interactive self-

monitoring technology can potentially increase the academic health (i.e., student 

achievement) of the ED learner (Bruhn & Wills, 2018; Courtad & Bouck, 2012). Self-

monitoring interactive technology offers immediate feedback and motivation for students 

with ED (Bruhn & Wills, 2018; Popham et al., 2018). Self-monitoring technology 

interventions, paired with behavior and academics, can potentially improve achievement 

for the learner with ED (Bruhn et al., 2015; Bruhn & Wills, 2018; Menzies & Bruhn, 

2010). Self-monitoring technology could potentially have similar outcome success on 

school-based behaviors as it has had on health-related behaviors (Bruhn & Wills, 2018). 

 Self-Monitoring Technology in Schools. Although TBSM interventions have 

been implemented in multiple disciplines (reading, writing, math) across most age 

groups, few studies have investigated their efficacy for students with ED. Although 

research has found students with ED would benefit from technology supports for self-

monitoring to support independence, students with ED are often excluded from such 

types of opportunities due to challenging behaviors (Bruhn & Wills, 2018; Lewis, 2016; 

Mitchell et al., 2019). Students with ED are described as being too unsafe for technology 
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usage (Bruhn & Wills, 2018). Thus, these students are often not given opportunities to 

utilize technology to support learning in the educational setting (Bruhn & Wills, 2018; 

Thomas et al., 2019). Appropriate technology access and use can be an essential asset in 

supporting student independence for any group including ED. Based on the body of 

literature, it seems students with ED would greatly benefit by having access to 

technology to support their learning (Bruhn & Wills, 2018).  Only recently, have 

technological mobile devices, such as ICONNECT and MoBeGo, been used as an 

interventions (Bruhn & Wills, 2018) for students with ED in math. The use of mobile 

technology is highly motivating to students with ED, and more likely to be implemented 

to self-monitor behavior according to the Gulchak (2008) study. The study utilized a 

mobile device (Palm Zire 72) to prompt and record user responses. The TBSM device 

prompted on-task behaviors with an audio chime at 10-min intervals. The Gulchak (2008) 

study is the sole study to implement a technology component of self-monitoring with an 

8-year-old student diagnosed with ED. The study was conducted during an independent 

reading period. The technology device prompted the student every 10 minutes with a 

devise flash prompt. The self-monitoring technology intervention resulted in improved 

on-task behavior averaging 64% baseline to 90% during intervention. Although the study 

illustrated positive effects of the technology application with students diagnosed with ED, 

no further studies in the twelve-year period have been investigated with this learner 

demonstrating academic deficits. More research on TBSM for this population is needed.  

Although only one study exists that has examined the use of self-monitoring 

technology specifically with students with ED, several studies have focused on behavior 

and academic interventions for students with autism (ASD) who also exhibit challenging 
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behaviors in general education settings (Beckman et al., 2019; Clemons et al., 2016; 

Crutchfield et al., 2015; Huffman et al., 2019; Rosenbloom et al., 2016). Students with 

ASD demonstrate similar phenotype behavior as students with ED (Stichter et al., 2018). 

According to emerging ASD research-based practices, it would make sense to match 

instructional interventions for ASD and ED (Clemons et al., 2016; Stichter et al., 2018). 

Students with ASD and ED have reduced ability to understand and respond appropriately 

to social and academic challenges (Stichter et al., 2018). Promising ASD interventions 

may also positively impact students with ED (Stichter et al., 2018).  

The most cited TBSM studies for students with ASD investigated two evidence-

based applications, the ICONNECT and MoBeGo applications (i.e., formally SCORE 

IT). Wills and Mason (2014) conducted a pilot study with ICONNECT and found an 

increase in on-task engagement and a decrease of challenging behaviors. Similarly, 

Bruhn et al. (2015) found the MoBeGo to have positive effects for learners demonstrating 

challenging behaviors. While both TBSM applications demonstrated positive effects, 

only the ICONNECT demonstrated high utility and cost effectiveness for users. Since the 

ICONNECT application research has increased academic engagement, academic 

achievement, and decreased problem behaviors with other high-incidence disabilities 

(i.e., autism) it might also be an effective learning technology for students with ED.  

ICONNECT Intervention. 

 The ICONNECT TBSM application is a promising intervention delivered via a 

mobile device for students with challenging behavior. ICONNECT was developed to 

improve academic engagement and decrease challenging behavior in high school students 

(i.e., students with ASD) in four settings. The ICONNECT settings include: 1) home, 2) 
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work, 3) community, and 4) school (Figure 1). The ICONNECT TBSM application has 

customizable features that virtually support students with inappropriate off-task behaviors 

in multiple settings. Customizable prompts include a device flash, vibration, or audio 

chime with a systematic frequency (e.g., 30 s, 60 s), and a visual display of wording that 

prompts, “Are you on task?” The ICONNECT user is then prompted to respond by 

pressing the red icon, “No,” or the green icon, “Yes” (Figure 2). Participant responses are 

automatically uploaded to a database for educational stakeholders to monitor responses 

and behavior progress. Research indicates the ICONNECT intervention is unobtrusive 

and has shown a functional relationship with on-task engagement, disruptive behavior, 

and task completion (Rosenbloom et al., 2016). 
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Figure 1 

ICONNECT Settings 

 

Note. This figure demonstrates the settings (i.e., home, work, community, and school) 

for ICONNECT the user.  
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Figure 2 

ICONNECT On-Task Prompt 

 

 

Note. This figure demonstrates the “Are you on task?” prompt (ie, flash, vibrate, 

chime) for the ICONNECT user. The ICONNECT user respond to the on task prompt 

by selecting the red icon, “No,” or the green icon, “Yes.” 

 

Importance of Study 

The learner with ED does not respond to interventions similar to peers (with and 

without disabilities) (Lane et al., 2008, 2011; Lewis, 2016; Nelson et al., 2004; 

Sutherland et al., 2008; Wehby et al., 2003), and need individualized instruction to 
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achieve better outcomes (Lane et al., 2008, 2011; Lewis et al., 2019b; Nelson et al., 

2004). Although research has documented positive effects of TBSM for students with 

disabilities (i.e., autism spectrum disorder [ASD], attention difficulties, and learning 

disabilities [LD]) (Beckman et al., 2019; Bruhn & Wills, 2018; Clemons et al., 2016; 

Huffman et al., 2019; Rosenbloom et al., 2016; Wills et al., 2019; Wills & Mason, 2014), 

there is limited research specifically on math interventions for students with ED. This 

study has the potential to extend TBSM research (i.e., ICONNECT) with the underserved 

ED population. The enhanced ICONNECT application research has increased academic 

engagement, academic achievement, and decreased problem behaviors with other high-

incidence disabilities (i.e., autism) (Huffman et al., 2019; Rosenbloom et al., 2016).  

The outcomes of this study may better prepare stakeholders (i.e., researchers, 

general and special educators, students, and parents) to support students with ED by 

identifying evidence-based interventions for the ED learner. It is important for 

stakeholders to understand the ED diagnosis and educational implications (Bateman & 

Yell, 2019; Lewis, 2016; Lewis et al., 2019b; Yell & Bateman, 2019). The study has the 

potential to provide parents, teachers, and behavior specialists with an efficient data 

collection mechanism to determine student responsiveness to behavioral and academic 

interventions, furthering individualized, data-based, decision making (Bailey et al., 

2019). Further, understanding evidence-based instructional strategies are beneficial for all 

researchers meeting the needs of students with ED socially, emotionally, and 

academically (Bateman & Yell, 2019; Yell & Bateman, 2019). This knowledge is critical 

for researchers to better understand the learner with ED and make future 
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recommendations aligned with the 21st century learner (Bateman & Yell, 2019; Lane et 

al., 2011; Mitchell et al., 2019; Nelson et al., 2004; Yell & Bateman, 2019).  

Chapter Summary 

Students with ED represent a critically underserved population in high disability 

research (Lane et al., 2008, 2011). Over 50% of students with emotional behavioral 

disorders (ED) drop out of high school, only 10% of students with math difficulty are 

proficient according to standardized eight grade math assessments, and 92% of studies 

analyzed from 1961 to 2000 indicated that students with ED had significant mathematics 

deficits (United States Department of Education, 2019). Students with or at-risk for ED 

often struggle socially, emotionally, and academically and need support to learn and use 

appropriate behavior (e.g., engagement and attention) (Stormont et al., 2011). The most 

effective academic supports needed for this student population include frequent prompts 

for appropriate behavior and immediate feedback (Stormont et al., 2011). Self-monitoring 

technology applications supports these strategies (i.e., frequent prompts and immediate 

feedback). However, research has indicated the provision of prompts and feedback can be 

demanding on teachers’ time and resources (Bruhn & Wills, 2018). Self-monitoring is 

one-way students can be taught to support their own behavioral management, guiding 

support to help them focus their attention on behavior and academic goals efficiently 

(Berry Kuchle et al., 2015; Clemons et al., 2016; Stormont et al., 2011; Wehby & Kern, 

2014).  From a review of the literature, four conclusions can be drawn. First, few studies 

have examined academic interventions for students with ED. Second, fewer studies have 

examined behavior and academic interventions in the mathematics setting (i.e., most 

interventions are in the reading and writing context) for this population. Third, self-
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monitoring research provides clear support for the utility of TBSM for students with 

disabilities. Fourth, few studies have examined the ICONNECT intervention in academic 

settings to monitor behavior (i.e., engagement) and academic outcomes and none have 

investigated its efficacy for students with ED. Findings may help direct future 

opportunities for research in the areas of TBSM paired with academic and behavioral 

interventions for students that need assistance the most, students with ED.   

The ICONNECT intervention has shown positive outcomes in the areas of on-task 

engagement, disruptive behavior, and task completion for students with ASD. But, to 

date, no study has investigated an evidenced-based TBSM intervention with students with 

ED struggling in mathematics. Therefore, the purpose of this study is to extend the 

current ICONNECT and ASD research base with research with a population of students 

that could benefit with the ICONNECT intervention in mathematics.   

 The specific research questions guiding this study are: 

Research Questions (RQs) 

RQ1: Is there a functional relationship between the ICONNECT TBSM intervention 

and the individuals’ on-task behaviors for students with ED?  

RQ2: Is there a functional relationship between the ICONNECT TBSM intervention 

and the individuals’ disruptive behaviors for students with ED? 

RQ3: Is there a functional relationship between the ICONNECT TBSM intervention 

and the individuals’ task completion for students with ED?  

RQ4: What is the social validity of the ICONNECT TBSM intervention for students 

with ED? 
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RQ5: What is the social validity of the ICONNECT TBSM intervention for parents of 

students with ED? 

Hypothesized Outcomes (HOs) 

 HO1: ICONNECT TBSM will increase academic engagement. 

 HQ2: ICONNECT TBSM will decrease disruptive behavior. 

 HO3: ICONNECT TBSM will increase task completion. 

 HQ4: ICONNECT TBSM will have positive social validity for students with ED. 

HQ5: ICONNECT TBSM will have positive social validity for parents of students 

with ED. 
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CHAPTER III: METHODS 

The purposes of this study were to examine the effects of a self-monitoring 

technology intervention. Using an ABAB withdrawal design across four parent-student 

dyads, the impact of TBSM intervention (i.e., ICONNECT) was examined for specific 

social and academic behavior targets (i.e., on-task engagement, behavior, and task 

completion in mathematics) for four students with ED. Two students were unable to 

continue in the second baseline and intervention phases; data for the complete design 

were available for the two remaining participants. 

Research Design 

A single subject ABAB withdrawal design was utilized to assess the research 

questions for this study (Ledford & Gast, 2018). The design was utilized to evaluate the 

effectiveness of the ICONNECT self-monitoring system on the on-task behavior and 

academic achievement of middle school students in a school-based mathematics setting. 

The ABAB design is a sound single subject design to determine if a functional 

relationship between ICONNECT and on-task behavior can be determined. In this study a 

functional relationship was established through visual analysis (i.e., level changes, trends, 

variability). For example, a functional relationship can be determined if there is a marked 

improvement from baseline (A1) to the performance in the first intervention (B1) 

condition, a decrease in performance in return to baseline condition (A2), and an increase 

in performance in the return to intervention (B2) condition (Ledford & Gast, 2018).  

Human Subjects 

Participants include four parent-student dyads supporting students with EBD in 

the mathematics setting. 
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Parent Participants. The parent participants were parents supporting middle 

school secondary (i.e., 6th grade) students with ED in a mathematics home-based setting 

(i.e., residential education facility). The middle school population of parent participants 

was determined with input from administrative residential personal (i.e., chief executive 

officer and educational coordinator). Parent participants included the residential parent of 

record for educational services for students who met participant eligibility requirements 

were referred and who provided consent to participate in the study. The educational 

coordinator and parents were offered opportunities to support students with ED and math 

difficulty in the residential education environment. 

Student Participants. The student participants were defined as middle school 

students (i.e., 6th grade to 8th grade) who met the following criteria: (a) were identified as 

ED as defined by the state of Missouri, (b) are included in at least one mathematics class; 

(c) were coordinator and parent-identified as exhibiting off-task behavior at a frequency 

that impeded academic progress; (d) had an attendance rate of 90% or higher, (e) returned 

the consent form signed by a parent/guardian; and (f) assented to participate in the 

research study. Specific demographic information are presented in Table 1.  
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Table 1 

Student Participants 

Student Grade Age Gender Race 

Rachel 6 11 Female White 

Monica 6 12 Female White 

Ross 6 11 Male Black 

Chandler 6 11 Male Multi-Racial 

 

Note. This table demonstrates the demographics of student participants. Rachel and 

Monica retained for the entire study. Ross and Chandler transitioned mid-study for 

external reasons. 

 

Setting 

The study was conducted in a Midwestern Missouri residential facility located in 

a rural area with a population of 410. The residential facility supported an educational 

setting supporting students outside of the school setting in a remote location during the 

global pandemic. All students that met criteria in the study were in the same grade and 

received the same grade level work in mathematics. Mathematic objectives in the 

educational setting included 1) whole numbers and operations, 2) fractions, 3) 

multiplication and division of fractions, 4) decimals, 5) multiplication and division of 

decimals, 6) measurement, and 7) geometry. The residential facility supported a 

neighboring school district of approximately 19,052 students enrolled in 2020 to 2021. In 

the school district 43.8% of students receive free or reduced-rate lunch. The school 

district population includes students from a range of racial backgrounds including White 

(59.3%), Black (19.7%), Multi-Racial (8.6%), Hispanic (7.8%), Asian (5%), Indian 

(.3%), and Pacific Islander (.2%). The school district population is 52%% male and 48% 
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female. This Midwestern District population of students with ED is approximately 151 

students, with 77.5% receiving free or reduced-rate lunch and 86.4% of students are 

Black.  

Recruitment 

Participant recruitment was conducted after both residential approval and 

institutional review board (IRB) approval (APPENDIX A) were granted. Student 

participants were nominated for study inclusion by educational-based intervention teams 

based on two criteria: (a) presence of diagnosed ED as evidenced by the educational and 

medical plans and (b) parent-referred difficulties with maintaining on-task behavior in the 

educational environment that contributed to mathematical achievement difficulties. The 

principal investigator of study considered educational-wide disciplinary data and 

residential infractions when considering student participants. 

The recruitment process included first obtaining chief executive officer support 

and educational coordinator from the facility. A brief presentation of the research study 

and specific study procedures were presented to the chief executive officer and education 

coordinator of the facility. Together, the chief executive officer and the education 

coordinator, provided recommendations for an educational setting determined to be the 

best setting for participants for the proposed study. In addition, the chief executive officer 

and residential education coordinator identified four parent-student dyads who met study 

requirements and were eligible to participate in the research study. Once parent-student 

dyads were identified, a brief presentation of the research study and procedures were 

presented to the parents (i.e., foster parents) of the student participants (APPENDIX B). 
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Individual follow-up meetings were scheduled with parents interested in 

participating in the study. During the follow-up meeting, a discussion of specific 

procedural details and established timeline for the study was discussed. At that time, a 

detailed consent document was provided disclosing (1) activities involved research, (2) 

participation in voluntary research, (3) the procedures to be followed, and (4) the name 

and contact information of the researcher and her advisor (APPENDIX B). Specifically, 

recruitment began in summer of 2020 to identify potential parents of students with ED. 

Correspondence with the chief executive officer of the residential facility, education 

coordinator, and parents of students with ED began. Follow up parent-student recruitment 

was solidified in August of 2020. Student recruitment identification began in September 

2020. Students that met identified criteria (i.e., ED and math difficulty) were identified in 

September 2020, and then consent and assent packets were provided for parents or 

guardians and student participants (APPENDIX B and APPENDIX C).   

Materials and Equipment 

The materials selected for this study include a Gymboss interval timer, a 

reinforcer menu, observation recording sheet (APPENDIX D) and a mobile device loaded 

with a self-monitoring application (ICONNECT) (Rosenbloom et al., 2016). A Gymboss 

interval timer was used for all direct observation of the dependent variables. The timer 

was set to vibrate every 10 seconds through the duration of the 10-minute observation 

period. During all observations, the observer wore the timer (i.e., on her belt) or it was 

kept in a pocket. An individualized reinforcement menu was created for each student that 

listed three potential reinforcement items embedded with words and picture icons.  
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During the intervention phases, each participant was given a mobile device with 

the ICONNECT application installed. The mobile device had Wi-Fi capabilities and 

allowed the student to monitor behavior utilizing the ICONNECT application. The 

mobile device did not allow for text or call capabilities. Fixed intervals were selected 

based on typical behavior posed by participants during baseline and past research 

(Rosenbloom et al., 2016). For example, a longer duration (i.e., two-minutes) was tested 

and a shorter duration (30-seconds) was explored to identify the optimal fixed interval for 

each student. For this study, all four students had a fixed interval of one minute. One 

minute interval data for a ten-minute period was selected based on baseline data. For the 

purposes of this study, the ICONNECT application only assessed self-monitoring of on-

task behaviors for a ten-minute period.  

Key Phases of Study 

Phase 1: Preparation 

o Selection of case-study parent from educational coordinator analysis 

o Selection of case-study students from educational coordinator analysis 

o Administration of pre-parent and student presentations 

Phase 2: Data Collection 

o Administration of ICONNECT intervention 

o Observations students with ED in a mathematics setting 

o Administration of post-student and parent surveys  

o Analysis of parent and student presentation fidelity checklists from Phase 1 

Phase 3: Analysis and Dissemination 

o Analysis of RQs 
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Table 2 

Key Phases of Study 

 Summer 

2020 

Fall 

2020 

Winter 

2020 

Spring 

2021 

Phase 1 X X   

Phase 2  X X  

Phase 3   X X 

 

Note. This table demonstrates key phases of the ICONNECT intervention study.  

Procedures 

Procedures for the study followed past research in this area conducted (Ledford & 

Gast, 2018; Rosenbloom et al., 2016; Wills, personal communication, October 17, 2019). 

An analysis of intervention implementation was developed to strengthen the internal 

validity of the study. In addition, a checklist to promote ICONNECT implementation was 

followed to promote fidelity. The data was collected within a two-month period in the fall 

of 2020.   

Training and Intervention Details 

Baseline, A1. During baseline, participants were observed in their mathematics 

setting and without researcher based changes to any educational environment conditions 

(Ledford & Gast, 2018, A1). The researcher collected four to six data points for baseline 

data collection. 

ICONNECT Application Training. Training was spread out over three sessions 

on three separate days. Total training time was approximately one hour. Three training 
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sessions were provided to each student and parent participant in a 1:1 setting with the 

researcher.  

ICONNECT Parent Training. Participants attended professional development 

(PD) series totaling one hour (i.e., three 20 minutes sessions). The objective of the PD 

series was to learn about self-monitoring and how to apply it within the context of an 

interactive technology ICONNECT application to support student self-monitoring. 

During each PD session, parents were provided content, implementation, and evaluation 

objectives. Implementation objectives were actions parents were asked to complete 

following their PD session and prior to their next session. During PD Sessions, each 

parent was trained by the researcher. The researcher provided an overall description of 

ICONNECT application through demonstration, providing case study practice, and 

independent practice on how to use the ICONNECT platform. This practice provided an 

opportunity for parents to collect data within the technology self-monitoring ICONNECT 

application. Use of ICONNECT is twofold: (a) provide a self-monitoring intervention in 

which students are taught to self-monitor, thinking about their behavior followed by 

rating themselves on those behaviors, and (b) provide parents a tool to rate student 

behavior and make data-based decisions based on those ratings (Bruhn et al., 2018; A. L. 

Bruhn, personal communication, April 1, 2019; H. P. Wills, personal communication, 

October 17, 2019).  

Students implemented the interactive technology self-monitoring application 

during the mathematics educational environment in which the student identified with ED 

(i.e., mathematical content period). Students self-monitored and self-reported behavior 
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every one-minute. The researcher of students reported and recorded student behavior in 

one-minute intervals during mathematical instructional period identified for student.  

ICONNECT Student Training. During Training Session 1, the researcher 

utilized direct instruction and model to demonstrate what on-task behavior looks like. 

Each participant was provided with examples of one-task behavior (e.g., looking at your 

work, looking at instructor teacher while listening to instructor, writing the answers to 

assignments) and non-examples of on-task behavior (e.g., looking around the classroom, 

talking with peers, getting out of seat). After discussion about examples and non-

examples, the researcher and the participant watched videos of recorded sessions to 

practice observations. The researcher paused the video and asked the student whether the 

student being observed is on-task at the time. The participant needed to correctly identify 

on-task behavior for five consecutive trials before the training session concluded. A 

fidelity check was conducted on 10% of the fidelity implementation protocols to ensure 

internal reliability between administrations.   

During Session 2, the participants were taught how to use the ICONNECT 

application and monitor behavior. First, they were instructed on how to turn on the 

ICONNECT self-monitoring intervention. The researcher demonstrated the skill and 

allowed the participant to try while providing them with verbal prompts. After the 

participant accurately demonstrated turning on mobile device and starting the 

ICONNECT application (with no more than two verbal prompts), the participants and the 

researcher reviewed more session video recordings. During the training session, the 

participants monitored behaviors every interval just as they would during an intervention 

session. The researcher monitored student responses and calculated their accuracy with 
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recording. If the student recorded behavior accurately, praise will be provided; however, 

if the student did not record behavior accurately, the video was paused and the researcher 

provided error correction. Once the participant accurately responded to the ICONNECT 

application for a minimum of ten consecutive trials, the training session concluded. 

Following the training, the participant utilized the ICONNECT application during a mock 

intervention session. During this time, the researcher observed the participant recording 

his or her behavior for a 10-minute session using the ICONNECT application. The data 

from this session was utilized during the third training session.  

On Training Day 3, the researcher reviewed the data collected data the end of the 

second day training and provide participants with feedback based on their performance 

self-monitoring accuracy for the day two training. The participants were assessed as they 

utilized the ICONNECT application during another mock intervention session. To be 

successful, the participants must demonstrate their ability to turn the device on and 

accurately monitor their behavior with the ICONNECT application for at least five trials 

during the session.  

ICONNECT Training Fidelity Checklists 

The ICONNECT Training Presentation and Fidelity Checklist was a 9-item 

checklist outlining the four components of ICONNECT training procedures (APPENDIX 

E). Raters indicated “yes” or “no” for ICONNECT implementation in the areas of 1) 

Instruction, 2) Modeling Engagement Behaviors, 3) Rehearsal/Role Play and Feedback, 

and 4) Training ICONNECT Device.  

The ICONNECT Procedural Checklist is an 11-item checklist outlining eleven 

ICONNECT session procedure components. These 11-items were assessed during the 10-
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minute student observations (APPENDIX F). Raters indicated “yes” or “no” for 

ICONNECT session procedures.  

Intervention, B1. After each participant received training on how to use the 

ICONNECT application, intervention procedures began (B1) (Ledford & Gast, 2018). 

Two components were included during intervention phases: self-monitoring using the 

ICONNECT application and reinforcement. During the intervention phases, each student 

participant was given the responsibility of picking up the ICONNECT application from 

their instructor before the math academic period where the intervention will be 

implemented. It was the student participants’ responsibility to turn the device on and 

begin monitoring on-task behavior. During observations, the researcher was available and 

provided assistance to participants if there are any technical problems with the 

ICONNECT application (e.g., difficulty connecting to the wireless Internet). Other than 

providing technical support, the observer and the participants were not engaged.  

When self-monitoring utilizing the ICONNECT application, the student 

participants were prompted (i.e., one-minute intervals) to answer the flashing question, 

“Am I on-task?” When the attention of question was asked, students observed choices 

“yes” or “no.” Student participants self-monitored and answered the ICONNECT 

application question. 

 Prior to each intervention session, the participants selected an item from their 

individual reinforcement menus if they met the dual reinforcement criteria. To obtain the 

reinforcer, the student participant needed to accurately record behavior by agreeing with 

the researcher with a minimum of 80% of intervals recorded, and the student participant 

would need to be on-task for a minimum of 80% of the time based on the momentary 
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time-sampling data obtained by the researcher. At the end of the session, the observer 

reviewed the participants’ ICONNECT data online, calculated matching between the 

researcher and participant responses, and discussed the results with the participant. If the 

participant did not meet the dual criteria, no reinforcement was provided.  

Return to Baseline, A2. Return to baseline (A2) is the third phase during which 

the student participants did not utilize the ICONNECT self-monitoring application to 

manage their on-task behavior (Ledford & Gast, 2018). Student participants were made 

aware that the device and application would not be available for a few sessions and 

would return at a later time.  

Return to Intervention, B2. Intervention was reintroduced after a trend had 

occurred during the return to baseline phase (B2) with at least five sessions of data 

collected that indicated that a functional relationship existed between the use of the 

ICONNECT application for self-monitoring and the increase of on-task behavior 

(Ledford & Gast, 2018). Intervention data was collected during the final phase of the 

study for at least five sessions (Figure 2). Additional sessions were collected if the 

participant’s self-monitoring data did not match the observer’s data to at least 80% 

agreement. 

Maintenance. To determine the effectiveness of the intervention over a period of 

time, maintenance probes were administered during the at three days following the study. 

Additional maintenance data points were halted due to the educational facility quarantine. 

During the maintenance phase, students were allowed to use the application on a daily 

basis and were observed during sessions after the final session. These sessions collected 

data to determine whether the behavior was maintained when the contingencies for 
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behavior stopped. Maintenance probes were impromptu observations of the student 

behavior using the ICONNECT self-monitoring intervention during the same educational 

mathematical setting.  

Instruments 

The instruments included in this study were selected based on previous research 

(Wills, personal communication, October 17, 2019). Instruments included the 

ICONNECT Training Presentation and Fidelity Checklist (APPENDIX E), an 

ICONNECT Procedural Checklist (APPENDIX F), an ICONNECT Self-Monitoring Tip 

Sheet (APPENDIX G), an ICONNECT Remote Tip Sheet (APPENDIX H), ICONNECT 

Screenshots demonstrating the self-monitoring application (APPENDIX I), Student 

Satisfaction Rating Scale Survey (APPENDIX J), and the Parent Satisfaction Rating 

Scale Survey (APPENDIX K).  

Independent Variables 

 The independent variable was the TBSM application called ICONNECT. The 

ICONNECT self-monitoring application was designed to support students at-risk for 

dropping out at the secondary level. The application was developed by researchers at 

Juniper Gardens Children Project part of the Kansas University Medical Center which 

received grant funding through Office of Special Education (OSEP), Grant CFDA 

84.327A. The ICONNECT application was created to provide visual cues for students 

self-monitoring on-task behavior. It consists of three components, 1) pre-determined self-

monitoring goals, attendance, and work completion. ICONNECT technology and 

implementation has improved since original design. Key features can now be customized 



35 

to individualize instructional needs, and as of March 2021, free to self-monitoring 

application users.   

Dependent Variables 

 Dependent variables (DV) for this study are (DV1) on-task behavior, (DV2) 

disruptive behavior, and (DV3) task completion. Percentage of positive behavior targets 

will be visually analyzed for each dependent variable.  

 In this study, there are a variety of terms that were utilized to define this research. 

The following section defines terms for readers to contextualize the terminology and 

provide a better understanding of the dependent variables (APPENDIX L). 

DV1: On-Task (+): Target student is engaged with instructional content by 

responding to instructor instructions with raising hand, choral response, 

reading writing, or actively completing assigned task (i.e., manipulating 

assigned materials, typing on technical device). In addition, on-task 

behavior is defined as student attending to instruction by orientation to 

materials, peers, teacher, or parent when appropriate but not required to do 

anything other than listening and observing (Rosenbloom, 2016).  

Off-Task (-): Not actively participating in academic relevant behavior, 

staring off, playing a game, and/or exhibiting pre-defined off-task 

behaviors a minimum of three seconds (Rosenbloom, 2016). 

DV2:  Disruptive Behavior (DB): Behavior impeding the learning of learner or 

peer learners. Observable behavior includes:  
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Behavior Verbal (BV) – vocal disruption (i.e., emits noise above 

appropriate level), humming, and mouthing non-academic words 

(Rosenbloom, 2016). 

Behavior Disruptive (BD) – physical disruptive behavior (i.e., 

snapping fingers, clapping loudly, banging on table, and/or rocking 

chair) (Rosenbloom, 2016).   

DV3: Task-Completion: Task-completion of student participants. Total number 

of opportunities divided by total number of opportunities attempted in 

mathematics.  

The first dependent variable (DV1) measured task engagement. Ten second 

intervals were utilized for ten-minute periods. A Gymboss interval timer that vibrates 

every ten seconds was used with the researcher marking whether the student is on-task or 

off-task at the end of the one-minute period. Ten second momentary time sampling 

recordings were used to determine the occurrence or non-occurrence of the target 

behavior and measure percentage of intervals in which off-task behaviors occur. The 

observer will circled “+” if the participant is on-task and “-” if the participant were off-

task at the end of the 10-s interval. The percentage of intervals that on-task behavior 

occurred were be calculated by dividing the number of intervals in which the on-task 

behavior occurred by the total number of intervals X 100. The observation recording 

form included a grid with columns labeled by minutes (i.e., 1-10) and rows labeled by 

seconds (i.e., 10, 20, . . . 60) resulting in a total of 60 recording boxes. APPENDIX D.  

The second dependent variable (DV2) was the percentage of intervals in which 

disruptive behaviors (DB) occurred. Disruptive behavior is defined as the participant 
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engaging in behaviors that are not aligned with behavioral expectations and potentially 

harmful to self or others in the environment (Rosenbloom et al., 2016). Disruptive 

behaviors were separated into two categories: verbal disruptive (BV) and physical/motor 

disruptive (BD). A BV was defined as making noises (e.g., singing, humming) and BDs 

were defined as motor or physical display of inappropriate behavior (e.g., rocking in 

chair, tapping objects). The percentage of intervals of BVs and/or BDs were calculated 

by dividing the number of intervals in which the behavior occurred by the total number of 

intervals X 100 (APPENDIX D). 

A third dependent variable (DV3) measured percentage of task completion. Task 

completion is defined as participant completing the required number of items in an 

assignment given by his or her teacher. It measured the number of items completed 

during the observation session divided by total number of items X 100. This percentage 

was recorded on the observation protocol. APPENDIX D. 

Measurement 

 On-task behaviors. On-task behavior were measured using direct observations. 

On-task included: attending to the materials or teacher, sitting up at his or her desk, and 

completing tasks independently. Data was recorded using a 10 second time sampling 

recording system during 10-minute observation sessions. For each session, 60 intervals 

were recorded. A Gymboss interval timer prompted the researcher and research assistant 

to record student behavior with a vibration prompt at the end of each interval. If the 

student demonstrated off-task behavior at the end of the interval, the entire interval was 

scored as off-task. If the student was on-task at the end of the interval, the interval was 
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recorded as on-task. Student participants failing to respond to ICONNECT application 

prompts were be recorded as off-task by the researcher(s). 

Interobserver Reliability  

A second observer was trained to collect data for the purposes of interobserver 

agreement (IOA). Interobserver agreement was obtained to measure reliability in 

measurement of the target behaviors described above. A second observer met with the 

primary researcher to review operational definitions and procedures for data collection. 

The two observers recorded observational sessions and record momentary time-sampling 

data. When the two observers obtained 90% agreement, then IOA was collected for all 

participants across phases. Throughout the study, the second observer recorded 

observational sessions to conduct IOA. IOA was collected for 20% of sessions of the 

study for each participant. IOA was collected using the point-by-point agreement method: 

the number of agreements divided by the number of agreements + the number of 

disagreements x 100 (Ledford & Gast, 2018).  

Social Validity 

 To assess the social validity and consumer satisfaction of ICONNECT self-

monitoring application, the participating parents and students completed the ICONNECT 

survey indicated to what extent they thought the ICONNECT application was effective in 

increasing on-task behavior and work performance at the conclusion of study. Two 

separate rating scales created by ICONNECT was administered to participants (i.e., 

parent and student survey). The parent rating scale had parents rate the following: student 

productivity in class, assignment completion, grade, and accuracy of work using a 5-point 

Likert-type scale with 1 being didn’t like it at all to 5 being Excellent. The participating 
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students also completed a 5-point Likert-type rating scale that will require them to rate 

classroom performance in the areas of work completion, grade, performance on class 

work, and attention during lectures and class work (Ledford & Gast, 2018). APPENDIX J 

and APPENDIX K. 

Data Analysis 

 An ABAB withdrawal design measured student behavior and academic outcomes 

to determine (a) if there was a significant difference between baseline and intervention, 

and (b) if there are significant differences in positive behavior across intervention phases 

(Ledford & Gast, 2018). This method will capture single-case data (Kratochwill et al. 

2013; Vogelgesang et al. 2016). For RQ1, RQ2, and RQ3, a visual analysis, of the 5 

student graphs will reveal overall student response to ICONNECT varied by participant. 

Specifically, graphs were visually analyzed for level changes, trends, and variability. An 

analysis of variance was used to assess ICONNECT impact on student behavior and 

academic achievement (Ledford & Gast, 2018). Current What Works Clearinghouse 

(WWC) Standards indicate that a minimum of five (or more) data points should be 

collected in each phase in order to meet WWC standards without reservations. Five or 

more data points yields a more reliable visual analysis. The ABAB single-case design 

demonstrated experimental control providing a high level of confidence in the 

interpretation of results for two students (Participant 1 and Participant 2). To address 

question of social validity, social validity data were summarized descriptively for both 

participants and their parents (i.e., foster parents).   

Measures of Key Outcomes 
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Study student behavior outcomes were visually analyzed using the observation 

protocol (APPENDIX D). This study examined the effects of the ICONNECT 

intervention for on-task behavior (i.e., engagement), disruptive behavior, and task 

completion for students with ED. Using a withdrawal single subject experimental design, 

this study established experimental control and internal validity through repeated 

demonstrations of intervention change for each student participant. Systematic 

introduction and withdrawal of the ICONNECT intervention, demonstrated clear 

evidence patterns, a minimum of five data points in each phase accounted for variability 

and/or trend in a given ABAB phase (Kratochwill et al. 2010; Ledford & Gast, WWC, 

2021). Fidelity was conducted via fidelity checklists, and parent and student acceptability 

with ICONNECT will be assessed via surveys. 
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CHAPTER IV: RESULTS 

In this chapter, the findings from this study are presented including the 

examination of whether a functional relationship was established between the 

ICONNECT intervention and a) on-task behaviors, b) behavior (i.e., verbal behavior and 

disruptive behavior), and c) change in levels of work completion for each of the 

participants. Data for three variables was collected for each student. The social validity of 

the ICONNECT intervention by the student participants and their parents is reported as 

well.  

For each of the four student participants, three graphs were analyzed to determine 

the functional relationship of the ICONNECT intervention and on-task behaviors, 

behavior, and work completion. A visual analysis was conducted for twelve student 

graphs. Phase one of each graph represents the baseline data, phase two represents the 

implementation of the ICONNECT intervention, phase three represents the withdrawal of 

the ICONNECT intervention, phase four represents the reimplementation of the 

ICONNECT intervention, and phase five represents the maintenance period for the 

ICONNECT intervention. Rachel and Monica completed the full ABAB single-case 

study design (i.e., 28-30 sessions). Chandler and Ross completed two of the phases of the 

ABAB single-case study design (i.e., 0-14 sessions). Ross and Chandler did not have 

return to baseline and the reimplementation of the ICONNECT intervention (i.e., A2, B2). 

Ross and Chandler were unable to complete phases three, four, and five due to external 

study circumstances outside of the control of this study. 

Visual analysis results illustrate a behavior change when the ICONNECT 

intervention is introduced for all four students and eleven of the twelve graphs. 
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According to Ledford and Gast (2019) data patterns across similar conditions indicate the 

data represents a functional relation. Findings from this study indicate behavior patterns 

in A1 and A2 are similar and the behavior patterns in B1 and B2 are similar. Changes from 

A1 to B1 and A2 to B2 are similar. Changes from B1 to A2 are similar. Eleven of the twelve 

condition changes are abrupt and concurrent with condition changes (i.e., all but work 

completion for Ross). The presence of a functional relation is confirmed by the visual 

analysis of (a) successfully attempting a replication of conditions and (b) similar 

conditions generate similar trends (Ledford and Gast, 2019). Consistent patterns of 

behavior change increase confidence levels that the independent variable (i.e., 

ICONNECT intervention) (Ledford and Gast, 2019). A visual analysis indicates a 

functional relationship between the ICONNECT intervention and on-task engagement, 

and behavior as indicated in all four student graphs. In the area of disruptive behavior 

(i.e., verbal behavior or behavior disruptive), the behavior variable identified is the 

variable most sensitive to the ICONNECT intervention. For Rachel, Monica, and Ross, 

verbal behavior (i.e., mouthing unacademic words, humming, emitting noise above 

appropriate level) was the most sensitive behavior to the ICONNECT intervention. For 

Chandler, behavior disruptive (i.e., snapping fingers, clapping loudly, banging on tables, 

and rocking chair) was more sensitive to the ICONNECT intervention. A visual analysis 

indicated a functional relationship between the ICONNECT intervention and work 

completion for Rachel, Monica, and Chandler.  

On-Task Behavior 

Rachel. The percentage of intervals on-task behavior occurred across all phases is 

graphically displayed in Figure 3. During baseline, Rachel’s data points indicate she was 
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on-task an average of 57% of intervals with high variability (range 15%-85%). Although 

data were variable, there were no trends in baseline before the intervention was 

introduced. Upon the introduction of ICONNECT intervention, Rachel’s levels of on-task 

behavior increased (M = 94%, range 50%-100%) with high variability. Withdrawal of the 

intervention resulted in an immediate return to baseline levels of on-task behavior an 

average of (M =40%, range 0%-90%) with high variability. The reintroduction of the 

ICONNECT intervention resulted in a return to previous intervention levels, without 

variability, at 100% for all data points. During the maintenance phase of the ICONNECT 

intervention, Rachel continued to be on-task 100% of intervals. 

Figure 3 

On-Task Engagement for Rachel 

 

Note. This figure demonstrates the percentage of intervals of on-task behavior (y-

axis) for each data collection session (x-axis) for Rachel.  
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Monica. The percentage of intervals in which on-task behaviors occurred per 

observation session across all phases is graphically displayed in Figure 4. During 

baseline, Monica was on-task an average of 55% of intervals (range 45%-65%) with 

some variability. Upon the introduction of ICONNECT intervention, Monica’s levels of 

on-task behavior immediately increased (M = 90%, range 31%-90%) with high variability 

across observations. Withdrawal of the intervention resulted in an immediate return to 

baseline levels of on-task behavior (M =49%, range 0%-85%) with high variability. The 

reintroduction of the ICONNECT intervention resulted in an immediate return to 

intervention levels of on-task behavior (M=91%, range 50-100%) with high variability. 

During the maintenance phase of the ICONNECT intervention, Monica was on-task an 

average of 100% (range 100%-100%) of intervals with no variability. 
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Figure 4 

On-Task Engagement for Monica 

 

Note. This figure demonstrates the percentage of intervals of on-task behavior (y-

axis) for each data collection session (x-axis) for Monica.  

 

Ross. The percentage of intervals in which on-task behaviors occurred per 

observation session across all phases is graphically displayed in Figure 5. During 

baseline, Ross was on-task an average of 31% (range 0%-55%) of intervals with high 

variability. Upon the introduction of ICONNECT intervention, Ross’s levels of on-task 

behavior immediately increased (M = 94%, range 50%-100%) with high variability. Ross 

did not return to A2 and B2. 
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Figure 5 

On-Task Engagement for Ross 

 

Note. This figure demonstrates the percentage of intervals of on-task behavior (y-

axis) for each data collection session (x-axis) for Ross.  

 

Chandler. The percentage of intervals in which on-task behaviors occurred per 

observation session across all phases is graphically displayed in Figure 6. During 

baseline, Chandler was on-task an average of 2% (range 0%-10%) of intervals with low 

variability. Upon the introduction of ICONNECT intervention, Chandler’s levels of on-

task behavior immediately increased (M = 93%, range 80%-100%) with low variability. 

Chandler did not return to A2 and B2. 
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Figure 6 

On-Task Engagement for Chandler 

 

Note. This figure demonstrates the percentage of intervals of on-task behavior (y-

axis) for each data collection session (x-axis) for Chandler.  

 

Disruptive Behavior 

Rachel. The percentage of intervals of Rachel’s disruptive verbal behavior (BVs) 

is visually displayed in Figure 7 as disruptive behaviors (DBs) for Rachel. Rachel’s BVs 

were more sensitive to behavior change than physical behavior disruptive (BD).  

DB. During baseline, the participant demonstrated an average of 43% of intervals in 

which BVs occurred (range 15%-85%). Visual analysis of baseline data indicates some 

variability of the data. The introduction of the ICONNECT intervention resulted in a 

decrease (M=6%, range 0%-50%) in levels of BVs with visual analysis indicating some 

variability. Withdrawal of the intervention resulted in an increase in levels of BVs 
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(M=60%, range 10%-100%) with high variability as evident by three data points 

returning to intervention levels. The reintroduction of the ICONNECT intervention 

resulted in an immediate decrease in levels of BVs (M=0%) with no variability. Visual 

analysis of maintenance data indicates that the participant’s percentage of BVs remained 

low and stable at intervention levels. Rachel’s BVs were more sensitive to behavior 

change than physical BD. 

Figure 7 

Disruptive Behavior for Rachel 

 

Note. This figure demonstrates the percentage of intervals of behavior verbals (y-axis) 

for each data collection session (x-axis) for Rachel.  

 

Monica. The percentage of intervals of Monica’s disruptive verbals (BVs) are 

visually displayed in Figure 8 as disruptive behaviors (DBs) for Monica. Monica’s BVs 

were more sensitive to behavior change than physical BD. During baseline, Monica 
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demonstrated an average of 47% of intervals in which BVs occurred (range 35%-65%). 

Visual analysis of baseline data indicates some variability of the data. The introduction of 

the ICONNECT intervention resulted in a decrease (M=9%, range 10%-69%) in levels of 

BVs with visual analysis indicating some levels of variability. Withdrawal of the 

intervention resulted in an increase in levels of BVs (M=51%, range 15%-100%) with 

high variability as evident by three data points returning to intervention levels and one 

data point returning to baseline levels. Visual analysis of maintenance data indicates that 

the participant’s percentage of BVs remained low and stable at intervention level 

Figure 8 

Disruptive Verbal Behavior for Monica 

 

Note. This figure demonstrates the percentage of intervals of behavior verbals (y-axis) 

for each data collection session (x-axis) for Monica.  
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Ross. The percentage of intervals of Ross’s disruptive verbals (BVs) are visually 

displayed in Figure 9 as disruptive behaviors (DBs) for Ross. Ross’s BVs were more 

sensitive to behavior change. During baseline, the participant demonstrated an average of 

69% of intervals in which BVs occurred (range 45%-100%). Visual analysis of baseline 

data indicates high variability of the data. The introduction of the ICONNECT 

intervention resulted in a decrease (M=11%, range 0%-50%) in levels of BVs with visual 

analysis indicating somewhat variability.  

Figure 9 

Disruptive Behavior for Ross 

 

Note. This figure demonstrates the percentage of intervals of behavior verbals (y-axis) 

for each data collection session (x-axis) for Ross.  

 

Chandler. The percentage of intervals of Chandler’s physical behavior disruptive 

(BDs) are visually displayed in Figure 10 as disruptive behaviors (DBs) for Chandler. 
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Chandler’s BDs were more sensitive to behavior change. During baseline, the participant 

demonstrated an average of 98% of intervals in which BDs occurred (range 90%-100%). 

Visual analysis of baseline data indicates some variability of the data. The introduction of 

the ICONNECT intervention resulted in a decrease (M=7%, range 15%-20%) in levels of 

BDs with visual analysis indicating somewhat levels of variability.  

Figure 10 

Disruptive Behavior for Chandler 

 
 

Note. This figure demonstrates the percentage of intervals of disruptive behavior (y-

axis) for each data collection session (x-axis) for Chandler.  

 

 

Task Completion 

Rachel. Figure 11 visually displays Rachel’s task completion data. Baseline data 

indicate high levels of task completion with an average of 89% (80%-100%) of items 
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completed. After the intervention was introduced task completion increased to 100% of 

items completed and remained at that percentage during this phase. Removal of 

ICONNECT resulted in a lower percentage of items completed than the first baseline 

(M=50%, range 0%-90%) with some variability. The reintroduction of the intervention 

resulted in an immediate increase in percentage of items completed with all data points at 

100% completion; In maintenance, the participant completed 100% of items for all data 

points demonstrating maintenance of intervention efforts.  

Figure 11 

Task Completion for Rachel 

 
 

Note. This figure demonstrates the percentage of intervals of task completion (y-axis) 

for each data collection session (x-axis) for Rachel.  

 

Monica. Figure 12 visually displays Monica’s task completion results. Baseline 

data indicate low levels of task completion with an average of 41% (25%-55%) of items 
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completed. After the intervention was introduced task completion increased to an average 

of 91% (40%-100%) of items completed and remained at a high percentage level for the 

duration of the intervention during the last three data points of phase. Removal of 

ICONNECT resulted in a lower percentage of items completed (M=49%, range 0%-82%) 

with high variability. The reintroduction of the intervention resulted in an immediate 

increase in percentage of items completed with all data points at 100% completion. 

(M=90%, range 50%-100%; In maintenance, the participant completed all items with all 

data points at 100% completion demonstrating maintenance of intervention efforts. 

Figure 12 

Task Completion for Monica 

 
 

Note. This figure demonstrates the percentage of intervals of task completion (y-axis) 

for each data collection session (x-axis) for Monica.  
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Ross. Figure 13 visually displays Ross’s task completion results. Baseline data 

indicate high levels of task completion with an average of 100% (100%-100%) of items 

completed. After the intervention was introduced task completion remained at that 

percentage during the phase.  

Figure 13 

Task Completion for Ross 

 
 

Note. This figure demonstrates the percentage of intervals of task completion (y-axis) 

for each data collection session (x-axis) for Ross.  

 

Chandler. Figure 14 visually displays Chandler’s task completion results. 

Baseline data indicate very low levels of task completion with an average of 1% (0%-5%) 

of items completed. After the intervention was introduced task completion increased to 

97% (90%-100%) of items completed.  
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Figure 14 

Task Completion for Chandler 

 

Note. This figure demonstrates the percentage of intervals of task completion (y-axis) 

for each data collection session (x-axis) for Chandler.  

 

Social Validity for Students 

Two participants completed the participant satisfaction survey and provided a 
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1) social validity score was 8/8, which indicate the ICONNECT TBSM intervention 

helped with: getting started with assignments, staying on task, completing work faster, 

and getting more work done. Rachel also reported that the ICONNECT TBSM 

intervention was easy to use and non-intrusive. Rachel indicated that she was satisfied 

with the ICONNECT TBSM intervention and would continue to use the intervention. In 

open ended responses, Rachel expressed (i.e., student satisfaction survey), “I like that I 
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only have to do 10 minutes, and I look up and pass my time and I hit 10 responses, I am 

done. I like to see the green graph.” Rachel also shared that the ICONNECT TBSM 

intervention was, “helpful, overall helpful kind of getting a second break to relax while I 

am pressing the button.” Rachel reported that she would be interested in using the 

ICONNECT intervention in the future and she would recommend the ICONNECT 

TBSM application to her friends.  

Table 3 

 

ICONNECT Participant Satisfaction Survey Part 1 

 

 When I was using the ICONNECT device I found that . . . . ” Y N 

1. Getting started with assignments was easier R, M  

2. I was able to stay on-task R, M  

3. I was able to complete my work faster R, M  

4. I was able to get more work done R, M  

    

 Overall impression of the ICONNECT intervention   

5.  Easy to use R, M  

6. Was not intrusive (define intrusive for participant if needed) R, M  

7. Satisfied with the device R, M  

8.   Would like to continue to use the intervention R, M  

 

Note. This figure demonstrates ICONNECT student satisfaction survey results for 

Rachel (Participant 1) and Monica (Participant 2). R - Rachel and M - Monica. 

 

Table 4 visually displays student participants’ experiences with the ICONNECT 

intervention. Overall, Rachel rated the experience with the ICONNECT application 4.5 

on a 1-5 Likert point scale (4.5 is between the two responses  I liked it a lot and excellent, 

I would like to see more students use it). In open ended responses, Rachel noted, “I like 

it.”  

Monica’s (Participant 2) social validity score was 8/8. Her ratings indicated that 

the ICONNECT TBSM intervention helped her in getting started with assignments, 

staying on task, completing work faster, and getting more work done. Monica also 
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reported that the ICONNECT intervention was easy to use and non-intrusive. Monica 

indicated that she was satisfied with the ICONNECT TBSM intervention and would 

continue to use the intervention. In open ended responses, Monica also expressed, 

“Helped me go faster. The minute went by fast. It felt just like a minute. One and one. 

Very easy to use.” Monica also shared that the ICONNECT TBSM intervention, “helped 

me go fast.” Monica reported that she would be interested in using the ICONNECT 

TBSM intervention in the future and she would recommend the ICONNECT TBSM 

application to her friends. Overall, she rated the experience with the ICONNNECT 

application 3 on a 5-point scale (3 = I liked it). Monica noted under other comments, “I 

like it.” 

Figure 4 

 

ICONNECT Participant Satisfaction Survey Part 2 

 

1 2 3 4 5 

 

 

I didn’t like it 

at all 

 

 

I liked it a 

little  

 

 

I liked it 

 

 

3 – M 

 

 

 

I liked it a lot 

 

 

4.5 – R 

 

 

Excellent, I 

would like to 

see more 

students use it 

 

Note. This figure demonstrates ICONNECT student satisfaction survey results for 

Rachel (Participant 1) and Monica (Participant 2). On a scale from 1-5, 1 being the 

lowest and 5 being the highest, students were asked to rate overall experience with 

the I-CONNECT application. R - Rachel and M - Monica. 

 

Social Validity for Parents 

Upon the completion of the study, the parents were asked to complete the 

researcher-developed parent satisfaction survey (see APPENDIX F). Table 5 visually 

displays parent satisfaction survey results for Rachel and Monica. Rachel’s parents 
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completed one survey indicating their satisfaction with their child’s ICONNECT TBSM 

experience. The parents of Rachel’s social validity score for the 11 satisfaction survey 

items (6 – closed-ended 1-5 Likert responses and 5 – open-ended responses) was 25/30 

(M=4, 3-5) indicating high levels of satisfaction with the intervention. Their ratings 

indicated that when ICONNECT TBSM application, the participant’s (Rachel), 

“homework was finished quickly.”  

Table 5 

 

ICONNECT Parent Satisfaction Survey Part 1 

 

 Overall impression of intervention/device 1 2 3 4 5 

1. Easy to implement    R M 

2. Not intrusive    R, 

M 

 

3. Satisfied with the intervention    R M 

4. Would like to continue to use the 

intervention 

    R 

5. Did not notice any inconsistencies when in 

use 

  R   

 

Note. This figure demonstrates ICONNECT parent satisfaction survey results for 

Rachel (Participant 1) and Monica (Participant 2). 1 – Strongly Disagree, 2 – 

Disagree, 3 – Neither, 4 – Better, and 5 – Significantly Better. R - Rachel and M - 

Monica. 

 

Monica’s parents reported the overall impression of the intervention was easy to 

implement, non-intrusive, satisfied with the intervention, and would continue utilizing the 

intervention in the future. In addition, parent survey responses indicated that the parent 

guardian would be interested in using the ICONNECT TBSM intervention in the home 

setting in the future for other children who have difficulty remaining on-task (Table 6). 

Monica’s parents completed one survey indicating their satisfaction with their child’s 

ICONNECT TBSM experience. Monica’s parents also had high social validity scores for 

the 11 satisfaction survey items was 28/30 (M=4.5, 3-5) indicating high levels of 
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satisfaction with the intervention. Their ratings indicated that when ICONNECT TBSM 

application, the participant’s (Monica), “Loved it. Homework got done. [It] made 

homework fun.” The parent satisfaction mirrored Monica’s responses reporting the 

overall impression of the intervention was easy to implement, non-intrusive, and they 

were satisfied with the intervention, and would continue utilizing the intervention in the 

future. In addition, the survey indicated that the parent would be interested in using the 

ICONNECT TBSM intervention in the home setting in the future for other children who 

have difficulty remaining on-task (Table 4). Lastly, the parent reported, the ICONNECT 

TBSM application was, “fun and gave confidence.” 

Table 6 

 

ICONNECT Parent Satisfaction Survey Part 2 

 

1 2 3 4 5 

 

I didn’t like it 

at all 

 

I liked it a 

little  

 

I liked it 

 

 

 

I liked it a lot 

 

 

 

 

R 

 

 

Excellent, I 

would like to 

see more 

students use it 

 

M 

 

Note. This figure demonstrates ICONNECT parent satisfaction survey results for 

Rachel (Participant 1) and Monica (Participant 2). On a scale from 1-5, 1 being the 

lowest and 5 being the highest, students were asked, please assess the child’s 

academic or learning behaviors when they participated in the ICONNECT 

application intervention. R - Rachel and M - Monica. 
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CHAPTER V: DISCUSSION 

There is a clear need to conduct more research in the area of technology based 

self-monitoring with students with ED. To this end, the purpose of this study was to 

examine the effectiveness of ICONNECT intervention for on task behavior (e.g., 

engagement), disruptive behavior, and work completion for students with ED. Using a 

withdrawal single subject experimental design, a functional relationship between the 

intervention and the dependent variables was documented through repeated 

demonstrations of intervention change. More specifically, through systematic 

introduction and withdrawal of the ICONNECT intervention, clear evidence patterns 

were demonstrated for the effectiveness of the intervention for two students. 

Rachel and Monica demonstrated improvements in positive engagement, a 

decrease in disruptive behavior, and an increase in work completion in both introductions 

of the ICONNECT intervention. Ross demonstrated an improvement in positive 

engagement and a decrease in disruptive behavior for one introduction of the 

ICONNECT intervention. Chandler demonstrated strong improvements in positive 

engagement, a decrease in disruptive behavior, and an increase in work completion in the 

introduction for one phase of the ICONNECT intervention. Ross and Chandler were not 

able to complete the second baseline and intervention phases due to external unforeseen 

circumstances. Ross was adopted by his uncle and transferred outside of the residential 

campus. At transition, Ross’s uncle verbally agreed to the continuation of ICONNECT 

intervention at home location. During follow up communication, Ross’s uncle did not 

respond. While Chandler’s data indicated the most positive functional relationship of all 

students, his ICONNECT intervention support was ceased mid-study when he was 



61 

reunified with his biological parent (i.e., mother). At transition, Chandler’s biological 

mother exchanged contact information with the principal investigator of the study and 

was enthusiastic about continuing the intervention in home setting. Chandler’s mother 

excitedly replied to text communication the evening of transfer. During follow up 

communication, Chandler’s mother did not respond. Both Ross and Chandler’s biological 

families were offered in-person and/or virtual intervention support. This support was 

embedded in IRB approval. Both Ross and Chandler’s biological families did not engage 

with the principal investigator post of residential campus transition.  

In addition to documenting intervention effectiveness, it is also important to 

ensure it is an acceptable intervention for participants. The study evaluated student 

participant and parent social validity of the intervention. Student participants reported 

high-levels of satisfaction with the ICONNECT intervention (Table 3 and Table 4). Both 

Rachel and Monica provided additional open-ended responses that added information 

about their perceptions of the intervention. For example, Rachel shared, “I like that I only 

have to do 10-minutes, and I look up and pass my time and once I hit ten responses, I am 

done. I like to see the green graph.” Rachel added, “[ICONNECT is] helpful. Overall, 

helpful. I kind of like getting a second break to relax while I am pressing the button.” 

Rachel’s second answer indicates the ICONNECT intervention offered a predetermined 

short break during the 1-minute intervals for Rachel. While the press of the ICONNECT 

prompt only took 2-3 seconds, Rachel’s response indicates the 2-3 second break gave 

Rachel a moment to reset and target the next proceeding minute in the targeted interval 

intervention. The second student, Monica, shared, “[ICONNECT] helped me go faster. 

The minute went by fast. It felt just like a minute. One [minute] and one [minute]. Very 
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easy to use.” In addition, parent satisfaction survey results also demonstrated high-levels 

of satisfaction and improvement of behaviors (Table 5 and Table 6). Given the results, 

the use of the ICONNECT intervention shows potential successful implementation for 

students with ED.   

The results of the ICONNECT intervention support prior studies evaluating the 

use of self-monitoring for students with ED (Gulchak, 2008; Rosenbloom et al., 2016) 

and extends the literature base in four important ways. First, in this study the functional 

relationship between the ICONNECT intervention, behavior, and work completion for 

students with ED was evaluated. Although studies had examined the effects of the 

ICONNECT intervention on students with ASD, research had not investigated the 

functional relationship of ICONNECT intervention for secondary students with ED. 

Research for students with ASD found that the ICONNECT application improved on-task 

behavior and achievement (Beckman et al., 2019b; Huffman et al., 2019b; Wills & 

Mason, 2014).  

Second, the ICONNECT intervention provided immediate positive and specific 

feedback for the learner with ED, which supports the call to attend to the bidirectional 

nature of behavior and academic research for students with ED (Lewis, 2016; Lewis et 

al., 2019; Mitchell et al., 2019). Research has identified self-monitoring as one of the 

most effective academic interventions for students with ED if it also includes immediate 

feedback paired with frequent prompts for appropriate behavior (i.e., self-monitoring) 

(Berry Kuchle et al., 2015; Clemons et al., 2016; Wehby & Kern, 2014). Self-monitoring 

is one-way to independently manage behavior while supporting attention and focus on 

behavior and academic goals in an unobtrusive manner (Berry Kuchle et al., 2015; 
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Clemons et al., 2016; Stormont et al., 2011; Wehby & Kern, 2014). The ICONNECT 

intervention supports prior studies investigating the TBSM application paired with 

behavior and academics. Similar to prior studies with the ICONNECT intervention and 

students with challenging behavior, the study findings corroborate previous studies and 

provide support for ICONNECT and improved behavioral and academic opportunities for 

the student with ED struggling in mathematics (Bruhn et al., 2015; Bruhn & Wills, 2018; 

Menzies & Bruhn, 2010). Interestingly, the ICONNECT intervention showed the most 

promise with a student exhibiting challenging physical behavior (i.e., FIGURE 10). 

Research in the last five years has primarily focused on behavior and academic 

interventions for students with autism (ASD) exhibiting challenging behaviors in general 

education settings (Beckman et al., 2019; Clemons et al., 2016; Crutchfield et al., 2015; 

Huffman et al., 2019; Rosenbloom et al., 2016). This study extends prior TBSM 

interventions for students with ASD and challenging behavior by targeting students with 

ED and challenging behavior in educational settings.  

Third, the ICONNECT intervention increased self-monitoring, self-regulation, 

self-accountability, and self-efficacy for ICONNECT implementers. Prior research 

indicates students with ED are described as being too unsafe for technology usage (Bruhn 

& Wills, 2018). All four students improved in the areas of task engagement and task 

completion. Student one, student two, and student three showed an increased in positive 

behavior during intervention implementation. Student four (i.e., Chandler) demonstrated 

how negative disruptive behaviors can shift to positive behaviors when an evidence-

based behavior support is implemented with fidelity (FIGURE 10). Student four 

demonstrated the highest level of change from baseline to intervention. Student 
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participants’ received a platform to support self-accountability (i.e., goals, recording 

platform, timer), a tool to support behavior self-monitoring (i.e., immediate prompts and 

feedback), and a systematic process to self-regulate behavior. When students with ED 

possess self-regulation strategies, efficacy increases (Seufert, 2018). All students 

demonstrated how positive motivational skills and metacognitive strategies support 

behavioral and academic learning (Seufert, 2018). Lastly, per student surveys, all student 

participants in the study reported more confidence in their learning with the support of 

the ICONNECT intervention (TABLE 3 and TABLE 4). A visual analysis of the 

functional relationship of the ICONNECT on on-task engagement, behavior, and task 

completion supported student survey reports.  

 Fourth, the ICONNECT intervention increased access and readiness for students 

with ED during a global pandemic and while living in a remote rural setting. The 

ICONNECT intervention supported students in an educational setting outside of school. 

Given the ICONNECT application is an intervention implemented by the learner and 

portable in nature, it may be ideal for many different reasons given its transferability and 

self-directed implementation. The ICONNECT intervention shows promise of 

generalizing to multiple settings (i.e., school, home, work, community-based activities). 

The platform simultaneously collects data from multiple users simultaneously offering 

individualized support in an efficient effective manner. Educational stakeholders can 

benefit from the innovative platform by 1) leveraging its use with learners demonstrating 

challenging behavior, 2) effectively prompt, redirect, and provide immediate feedback to 

learners with challenging behavior and math difficulty, 3) collect and store data for data-

based decision making with multiple stakeholders, 4) increase the effectiveness of 
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communication and access for all stakeholders, and 5) support students in remote rural 

settings in a cost-effective manner (i.e., less human capital and less resources). The 

ICONNECT intervention was able to meet the needs of the 21st century learner during 

unforeseen circumstances (i.e., global pandemic). 

 Implications for Future Research 

Findings from this study can inform needs for future research of interactive self-

monitoring applications on student behavior (i.e., engagement, positive behavior, task-

completion, and academic achievement) with ED. First, handheld devices are becoming 

more commonly incorporated in educational settings, thus more research in this area is 

needed (Rosenbloom et al., 2016). Mobile devices are socially acceptable and considered 

unobtrusive, supporting ICONNECT TBSM implementation (Rosenbloom et al., 2016). 

With over 40,000 educational technology applications available, there is plenty of room 

to research, extend, and replicate technology interventions within educational settings to 

support students with ED and math difficulty (Bruhn & Wills, 2018). Second, 

ICONNECT TBSM offers students with ED an evidenced-based intervention to support 

executive functioning when transitioning from one mathematical problem to the next and 

an opportunity to acquire self-regulation skills to support metacognitive strategies 

(Johnson et al., 2010; Toll et al., 2011; Watson et al., 2016). When students possess 

strong self-regulation skills, they often are able to use metacognitive strategies when 

approaching mathematical procedures and conceptual understanding (Seufert, 2018). This 

study for students with ED struggling in mathematics, supports Ralston et al.’s (2014) 

research documenting the positive effects of self-monitoring on social and academic 

behavior.  
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Further research examining self-monitoring technology applications impact on EF 

and working memory can support the student at-risk or with ED student with 

mathematical difficulties. To examine a comprehensive impact of behavior and 

achievement, researchers would need more time to measure mathematical achievement 

through curriculum-based measurement and progress monitoring (i.e., over the course of 

an academic semester or year). 

Third, findings may illustrate there is no difference between paper and pencil and 

technology. Further research examining paper and pencil versus technology platforms 

can benefit intervention research. Regardless of outcomes, findings will establish student 

and parent self-monitoring tool preference (i.e., pencil and paper versus technology 

medium), and may result in some decision flexibility in how parents utilize self-

monitoring tools to target behavioral and academic interventions (Bailey et al., 2019).  

Fourth, findings indicate opportunities for research in the areas of self-monitoring 

technology paired with academic and behavioral interventions simultaneously. For 

example, three-tiered models of prevention (i.e., MTSS) and positive behavior 

intervention supports can work in tandem to support behavior and academic deficits. 

Evidenced-based intervention support improves behavior and academic outcomes (Bailey 

et al., 2019).  

Implications for Practice 

One implication from this study is that the participants were positive in their 

appraisal of ICONNECT. Social validity data indicate the participants liked the 

intervention and their parents did as well. Student 1 (i.e., Rachel) reported positive use of 

the ICONNECT intervention. Rachel reported that she was able to start assignments 
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easier, able to stay on-task, satisfied with the device and would continue to use the 

intervention. Rachel’s parent also reported positive usage. Rachel’s parent noted that her 

child, “enjoyed using it,” “homework was finished quickly,” and overall impression of 

the ICONNECT intervention was “I liked it a lot (i.e., 4 out of 5 on Likert scale)”. 

Student 2 (i.e., Monica) reported positive use of the ICONNECT intervention. Monica 

reported, “It helped me go faster,” and it was, “very easy to use.” Monica’s parent echoed 

Monica’s positive usage. Monica’s parent noted the student, “loved it [ICONNECT 

intervention],” “made homework fun for kids,” and in other comments section noted 

ICONNECT was, “fun and confidence for the children.” 

The ICONNECT intervention can help support students with ED in classes in the 

general education class setting. As noted in research, over 51% of students with ED 

receive services in the general education setting for 80% of the time (IDEA, 2004). The 

TBSM ICONNECT intervention can help support relationships with teachers, parents, 

and peers through reducing disruptive behavior and increasing engagement. Student 3 

(i.e., Ross) demonstrated in his visual analysis a positive relationship on on-task 

engagement and positive behavior. What the data did not communicate, is while his task 

completion had no variability his decrease in challenging behavior (i.e., talking 

excessively, talking loudly) decreased with high variability and allowed others in the 

educational setting to learn with less distractions. Adults and peers of the learner with ED 

implementing the ICONNECT intervention could benefit from its usage in all educational 

settings (i.e., general education), suggesting an evidenced-based practice for users in the 

general education setting. In the general setting, Student 3’s decrease of talking 

excessively and loudly can decrease distractibility for peers within the general education 
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learning environment. Thus, opportunities to increase engagement for all learners in the 

general education setting.  

The ICONNECT intervention is an unobtrusive intervention that can be 

implemented by the learner with ED independently, suggesting an increased opportunity 

for the user with a decrease need of school personnel resources. The ICONNECT 

intervention allowed student participants to not only self-monitor independently, but 

increase work completion without continuous support from supervising adult. The 

ICONNECT intervention demonstrated a relationship between on-task behaviors and 

work completion. As on-task behaviors increased, student participant work completion 

increased. The ICONNECT intervention builds learning capacity among student users. 

By increasing student agency, students with ED will generalized learned skills in multiple 

settings. Students with ED struggle with executive functioning skills impact transitioning 

and shifting from one problem to the next (Johnson et al., 2010). While this study focused 

on the mathematics setting, other content areas (i.e., literacy, social studies, science) can 

benefit from the unobtrusive intervention. While this study only assessed task completion 

in the context of academic learning, the ICONNECT intervention could be extended by 

examining the attendance and homework completion component of the TBSM 

ICONNECT intervention application. 

Marked reductions in disruptive data from rates of 100% to 0% (i.e., Figure 10, 

Disruptive Behavior for Chandler) and on-task engagement rates of 25% to 100% (i.e., 

Figure 4, On-Task Engagement for Monica) can make a significant difference in the 

ability of students to be successfully integrated in mathematics classes. According to the 

visual analysis, all students participating in the study increased on-task engagement and 
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decreased disruptive behavior. The study extends TBSM research (i.e., ICONNECT) with 

the underserved ED population. The ICONNECT application research has increased 

academic engagement, academic achievement, and decreased problem behaviors with 

other high-incidence disabilities (i.e., autism) (Huffman et al., 2019; Rosenbloom et al., 

2016). The outcomes of this study better prepare stakeholders (i.e., researchers, general 

and special educators, students, and parents) to supporting students with ED by 

identifying an evidence-based intervention (i.e., ICONNECT) for the ED learner. 

Mathematics skills are essential for academic achievement, problem solving, 

earning potential, career opportunities, and life skills  (Wicht et al., 2019). Students with 

ED represent a specific subpopulation of student with disabilities who arguably need 

more attention in interventions in the mathematics setting than other subpopulations. 

According to national reports, a mere 10% of students with disabilities are proficient in 

mathematics (National Assessment of Educational Progress, 2019). This study supports 

an evidence-based intervention the secondary students with ED struggling in 

mathematics. To date, Gulchak (2008) is the only identified study targeting a TBSM 

application for a student with ED. To this end, this is the only TBSM intervention study 

investigating secondary students with ED in mathematics.  

Limitations  

Internal Limitations. There are internal limitations of the proposed study. First, 

data collected did not investigate generalization in classroom (i.e., academic) settings. 

Although self-monitoring is an evidenced-based intervention, it is limited in determining 

whether the intervention results in improved self-monitoring behaviors in school-based 

classroom settings. Second, the time was limited. The study intervention took 
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approximately eight weeks (i.e., 30 sessions) for participants during the fall of 2020. The 

short duration of time limits the understanding of sustainability of the ICONNECT 

TBSM tool over a longer duration of time. Third, although a parent and student survey 

administered an assessment of academic achievement improvement outcomes, direct 

curriculum-based measurements (CBMs) of academic achievement would be more 

accurate in measuring the self-monitoring technology application impact. Due to the 

limited time to implement the ICONNECT intervention, CBMs were not an appropriate 

match for the study duration period. Fourth, the extent parents and students trained in the 

ICONNECT TBSM intervention implementing post-maintenance is in question, since 

sustainability post ICONNECT TBSM intervention is a limitation of this study (Ledford 

& Gast, 2018).  

External Limitations. There are external limitations of the self-monitoring 

intervention study. First, there were two students identified with ED who completed all 

study phases (Ledford & Gast, 2018). Second, although mobile devices are more 

common in academic settings and widely accepted among school districts, it is unknown 

at this time if technology-based applications will be embraced or rejected as an 

intervention tool. Third, more data are needed to refine the ICONNECT TBSM 

application and self-monitoring technology systems (Clemons et al., 2016; Romans, 

2017). With technology, comes technology concerns. Increased internet access, teacher, 

student, and parent usage, implementation, utility, and fidelity are problematic when 

evidenced-based practices are implemented inconsistently (Basham et al., 2010; Bruhn & 

Wills, 2018; Courtad & Bouck, 2012; Edyburn, 2013; Rosenbloom et al., 2016). 
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Conclusion 

Interactive self-monitoring methods have not evolved with technology despite the 

increased use of mobile technology devices in schools. Yet, interactive technology has 

the potential to improve existing paper and pencil methods in the areas of data collection, 

data analysis, and decision-making. Interactive technology is already being used to 

monitor health-related behaviors (e.g., exercise and diet applications), but rarely on 

school-based behaviors (e.g., attention and task engagement). Continued evidence-based 

self-monitoring technology interventions have the potential to support students with ED 

who are at-risk due to low mathematical proficiency (i.e., 10% proficient on 8th grade 

mathematics assessments), high school dropout (51% drop out in high school), and future 

unemployment.  

Students with ED engage in problematic behaviors that impede their learning and 

productivity. Challenging behaviors may also limit engagement and access to academic 

curriculum.  With appropriate evidenced-based supports, students with EBD can 

successfully monitor their own behavior to increase engagement, which may result in 

increased academic achievement. The use of interactive TBSM platforms can assist with 

self-monitoring interventions by providing efficient reinforcing immediate feedback. 

Emerging research as resulted in positive effects when implementing TBSM 

interventions to increase socially appropriate behaviors, productivity, and academic 

achievement for individuals with disabilities (i.e., ASD and OHI) (Stichter et al., 2018). 

The purpose of this study was to investigate the effects of an interactive 

technology platform supporting self-monitoring for the ED student exhibiting math 

difficulty. The investigation examined the impact of ICONNECT, an interactive 
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technology self-monitoring tool, on students’ academic health (i.e., positive behavior 

targets) for four students with ED. The study contributes to establishing ICONNECT as 

an evidence-based practice supporting the use of technology self-monitoring applications 

for the 21st century learner with ED. The study extends Rosenbloom et al. (2016) study 

investigating the functional relationship of ICONNECT on students with ED. The study 

informs needs for the parents and teachers supporting students with behavior challenges, 

advances the field with evidence when supporting students with ED, and contributes to 

future implications on practice by providing schools with limited resources an 

inexpensive unobtrusive intervention for students with challenging behavior. The 

innovative ICONNECT intervention supports an increase and access and readiness for 

students with ED in mathematics. ICONNECT supports the generalization of self-

monitoring in the educational, work setting, community, and home setting. Offering 

evidenced based interventions grounded in research supports students in acquiring 

mathematics skills essential for daily problem solving, academic achievement, career 

opportunities, and earning potential. Immediate behavior feedback, data-based platform 

for decision making across educational stakeholders, and a data bank extends post-

secondary supports to the 21st century learner with ED.  
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APPENDIX A 

IRB APPROVAL 

 

 

Institutional Review Board  

University of Missouri-Columbia  

FWA Number: 00002876 

IRB Registration Numbers: 00000731, 00009014 

 

September 09, 2020 

Principal Investigator: Stacy Hirt (MU-
Student) Department: Special 
Education-PHD 

Your IRB Application to project entitled Examining the Utility of an Application-Based Self- 
Monitoring Intervention for Improving Outcomes for Students with Emotional and Behavior 
Disorders was reviewed and approved by the MU Institutional Review Board according to the 
terms and conditions described below: 

IRB Project Number    2026182 

IRB Review Number 268989 

Funding Source Department of Special Education 

Initial 
Application 
Approval Date 

    September 09, 2020 

IRB Expiration Date September 09, 2021 
Level of Review Exempt 
Project Status Active - Exempt 

Exempt Categories 
(Revised Common Rule) 

45 CFR 46.104d(1) 

Risk Level Minimal Risk 

Parent Consent Form will be used to gather permission from parents 
and guardians to let their child participate in research study activities. 
Observation Recording Sheet will be used to gather observable data. 
Parent Satisfaction 

Survey will be used to gather the social validity of the research study. 
Approved Documents Student Satisfaction Survey will be used to gather the social validity 

of the research study. 
Procedural Fidelity Checklist will be used to collect I-Connect 
self- monitoring procedures and reliability. 
Student Assent Form will be used to gather permission from the 
child to participate in research study activities. 
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The principal investigator (PI) is responsible for all aspects and conduct of this study. The PI 
must comply with the following conditions of the approval: 

1. COVID-19 Specific Information 

Enrollment and study related procedures must remain in compliance with the 
University of Missouri regulations related to interaction with human participants 
following guidance at research.missouri.edu/about/covid-19-info.php 

 

In addition, any restarting of in-person research activities must comply with the policies and 
guiding principles provided at research.missouri.edu/about/research-restart.php, including 
appropriate approvals for return to work authorization for individuals as well as human 
subject research projects. 

1. No subjects may be involved in any study procedure prior to the IRB approval date or 
after the expiration date. 

2. All changes must be IRB approved prior to implementation utilizing the Exempt 
Amendment Form. 

3. The Annual Exempt Form must be submitted to the IRB for review and approval at 
least 30 days prior to the project expiration date to keep the study active or to 
close it. 

4. Maintain all research records for a period of seven years from the project completion 
date. 

If you are offering subject payments and would like more information about research 
participant payments, please click here to view the MU Business Policy and Procedure: 
http:// bppm.missouri.edu/chapter2/2_250.html 

If you have any questions or concerns, please contact the MU IRB Office at 573-882-3181 
or email to muresearchirb@missouri.edu. 

Thank you, 

MU Institutional Review Board 

 

 
  

https://research.missouri.edu/about/covid-19-info.php
https://research.missouri.edu/about/research-restart.php
http://bppm.missouri.edu/chapter2/2_250.html
http://bppm.missouri.edu/chapter2/2_250.html
mailto:muresearchirb@missouri.edu
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APPENDIX B 

PARENT CONSENT DOCUMENT 

 
PARENT CONSENT FORM TO PARTICIPATE IN A RESEARCH STUDY 

 

PROJECT TITLE: Examining the Utility of an Application-Based Self-Monitoring Intervention for 

Improving Mathematics Outcomes for Students with Emotional and Behavior Disorders 

 

Researcher Name: Stacy Hirt 

Project Number: 2026182 

 

This consent form may contain information you do not understand. Please ask the investigator or research 

study staff to explain anything you do not clearly understand. 

 

You are being asked to participate in a research study. This research is being conducted to understand the 

impact of delivering I-CONNECT self-monitoring intervention on student behavior. When you are invited 

to participate in research, you have the right to be informed about the study procedures so that you can 

decide whether you consent to participate. 

 

Participation in the research study is voluntary. You do not have to be in the study if you do not want to 

participate. You may choose not to join the study and nothing will happen. If you do choose to participate 

in the study you may withdraw at any time. This means you can end your participation and there will be no 

consequences. 

 

This research is funded through the University of Missouri. 
 

WHY IS THIS STUDY BEING DONE? 

The purpose of this research is to determine, what if any, effect on student behavior occurs when students 

implement an ICONNECT self-monitoring intervention. 

 

WHAT ARE YOU BEING ASKED TO DO? 

Research staff will assist your student in learning to implement the I-CONNECT self-monitoring 

intervention in your specialized setting.  

 

You are also being asked to allow research staff to observe student(s) at a designated, mutually agreeable 

time for the duration of the research project. Observations will last 10-15 minutes per session and will not 

occur more than once per day. One or two observers will be present, but will remain silent, will not interact 

with students or disrupt instruction. 

 

HOW LONG WILL YOU BE IN THE STUDY? 

Length of the study depends, to a great extent, on student response to the I-CONNECT self-monitoring 

intervention. For students with data indicating a positive response, the study will require fewer days. For 

students with data indicating a questionable or poor response, longer duration of the intervention, and 

research study data collection, may need to occur. In most cases the study will begin near the start of a 

semester (i.e., September for fall semester or January for spring semester) and finish by the end of the 

semester (i.e. December for fall semester or May for spring semester). 

 

WHAT ARE THE BENEFITS OF BEING IN THE STUDY? 

After all data collection is completed research staff will provide you with a copy of your student data. 

Many parents and interventionists find it beneficial to have access to data about their implementation of 

practices and interventions.  

 

As a second benefit of being in the research study you will learn to correctly implement the I-CONNECT 

self-monitoring intervention which may reduce problem behavior and increase on-task behavior of students 
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in your care. You may opt to continue using this intervention in the future and will not need the assistance 

of the research team to do so.  

 

WHAT ARE THE RISKS OF BEING IN THE STUDY? 

This study poses little to no risk for participants. One potential risk is the discomfort of having research 

study staff observing in your specialized setting while students learn. A second possible risk relates to 

amount of time required to complete questionnaires needed for the study. Parent(s) and students will be 

asked to complete a survey rating for each participating student at the end of study. Each questionnaire 

takes approximately 10-15 minutes to complete. It is not possible to identify all potential risks in research 

procedures but the researchers have taken reasonable safeguards to minimize any known or potential, but 

unknown, risks. 

 

WHAT ARE YOUR OPTIONS? 

You may choose to provide written consent and participate in the research study. Or, you may choose not 

to participate in the study. If you choose not to participate there is no penalty or consequence for this 

decision. 

 

CONFIDENTIALITY 

We will keep private all research records that identify your name other than indicating “parent/guardian”. 

You will not be identified in written materials. We may publish the results of the study: however, we will 

keep your name and/or other identifying information private. We will do our best to prevent anyone who is 

not on the research team from knowing that you gave us information. For example, observation data that is 

collected in your individualized setting will be stored on a password protected computer. Only members of 

the research team will have access to this data. In addition, all research study data will be kept for a period 

of seven years after the study has been completed. The information and/or samples we collect from you for 

this study will not be used or shared with other investigators for future research studies. This applies even if 

we remove all information that could identify you from the data/samples. 

 

WHAT WILL YOU RECEIVE FOR BEING IN THE STUDY 

Participating parent(s) will each receive gift card of $50, at the end of the study, to compensate for time 

required during participation (i.e., completion of rating scales). 

 

WHAT ARE YOUR RIGHTS AS A PARTICIPANT? 

Informed consent is an on-going process that requires communication between the researcher and 

participants. The participant should understand what is being asked so that he/she can make an informed 

decision about whether to participate in the study. You will also be informed of any new information 

discovered during the study that could influence your health, welfare, or willingness to be in the study. 

 

WHO DO I CONTACT IF I HAVE QUESTIONS, CONCERNS OR COMPLAINTS? 

Please contact: Stacy Hirt (smhckd@mail.missouri.edu) if you have questions about the research. 

Additionally, you may ask questions, voice concerns or complaints to any member of the research team 

who may be at your school collecting data. 

 

WHOM DO I CALL IF I HAVE QUESTIONS OR PROBLEMS? 

If you have questions regarding your rights as a participant in this research and/or concerns about the study, 

or if you feel under any pressure to enroll or to continue to participate, you may contact the University of 

Missouri Campus Institutional Review Board, which is a group of people who review the research studies 

to protect participants’ rights, at (573) 882-3181 or at umcresearchcirb@missouri.edu. If you want to talk 

privately about your rights or any issues related to your participation in this study, you can contact 

University of Missouri Research Participant Advocacy by calling 888-280-5002 (a free call), or emailing 

muresearchrpa@missouri.edu. 

 

Institutional Review Board 

483 McReynolds Hall 

Columbia, MO 65211 

Website: http://www.research.missouri.edu/cirb/index.htm 

mailto:smhckd@mail.missouri.edu
mailto:umcresearchcirb@missouri.edu
http://www.research.missouri.edu/cirb/index.htm
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MY PERMISSION TO PARTICIPATE 

I have read the contents of this form, understand what will be expected of me and have no further questions 

about the study. 

 

• Print name: ____________________________________________________________ 

 

 

• Sign consent to participate__________________________________________________ 

(signature and date) 

  

• I agree to be contacted by researchers at a later date. The best email for contact is: 

 

 

 

 

 

*Please return the signed consent page to the main office of your school and/or a designated liaison listed 

below.  

 

 

*Please keep the research study description for your own records. 
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APPENDIX C 

STUDENT ASSENT DOCUMENT 

 

University of Missouri 
Assent to Participate in Research 

Title of Research Study: Examining the Utility of an Application-Based Self-Monitoring 
Intervention for Improving Mathematics Outcomes for Students with Emotional and 
Behavioral Disorders 

What is research?  

Research is a way to learn new things, by asking a question, making a plan and testing it.   

Why am I being asked to take part in this research study? 

We are asking you because you are in middle school mathematics classes and need 
more help on pre-algebra skills.  

What should I know about being in a research study? 

If it's okay with you, I will ask you to work on some mathematics activities. Some will be 
written and some will be on the computer.  

Why is this research being done? 

I am working with your program coordinator this year. We are trying to find good ways 
to help kids with pre-algebra skills.  

How long will the research last? 

I will ask you to work with me this school year 6-8 weeks.  

What happens if I say “Yes, I want to be in this research”? 

I will ask you to do some math activities with me.  

Is there any way being in this study could be bad for me? 

If you become tired or frustrated, we can always take a break or not do a activity.  

What happens to the information collected for the research? 

The information will help me learn how to support kids learning pre-algebra.  I might tell 
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others the best way that kids learn how to do pre-algebra. 

What else do I need to know? 

You will get a piece of candy after you do these activities, if you’d like one. 

Who can I talk to? 

For questions about research appointments, the research study, research results, or 
other concerns, call the study team at: 
  

Researcher Name: Stacy Hirt 
Researcher Affiliation: University of Missouri 
Phone Number: 573-882-0434 
Email Address: smhckd@mail.missouri.edu 

 

 
 

 
Signature Block for Child Assent 

   
_____________________________________________________      ____________________ 
Signature of child                                                                     Date 
  
______________________________________________________       
Printed name of child  
   
______________________________________________________      ___________________ 
Printed name of person obtaining assent                                                    Date 
   
______________________________________________________      
Signature of person 
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APPENDIX D 

OBSERVATION RECORDING SHEET 
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APPENDIX E 

ICONNECT TRAINING PRESENTATION AND FIDELITY CHECKLIST 
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APPENDIX F 

PROCEDURAL FIDELITY CHECKLIST 
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APPENDIX G 

ICONNECT SELF-MONITORING TIP SHEET 

 

 

 

 

 
 
 

Getting started with I-Connect 
• Go to: https://portal-iconnect.ku.edu/ Create a non-school district employee account 

on the I-Connect Portal to create an account and self-monitoring program for your child 

• To create the program you will need to 
o Select a target behavior for your child to monitor (i.e., are you on task?) 
o Select the interval length between prompts to monitor (i.e., every 5 minutes)  
o Set a goal for how many time your child will be demonstrating the target behavior (i.e. your child 

will be on task 75% of the time, or 3 out of 4 times)  

• Download the app on a device for your child that is not being used for remote learning.  

• Introduce the app to your child, be sure to provide a rationale for why it will help them.  

• Demonstrate how to use the app (log in, start monitoring, select prompt type etc.) 

• Start monitoring!  

What does Self-Monitoring look like? 
Selecting and defining a behavior you want to see more of (i.e. 
staying focused on your work), selecting a prompt that checks 
to engaging in the behavior (i.e. working without distraction), 
and recording your performance at regular intervals (i.e. every 

5 minutes you check to see if you are working on what you 
supposed to be working on and ignoring distractions).   

 

What is Self- 
Monitoring?   

Routinely observing 
what you are doing and 

recording  your 
performance. 

 

How does Self-Monitoring Work?  
When we are aware of our own behavior we can change or adjust our behavior to something 

more appropriate. For example, when you record your performance (i.e. on task or not?) you are 
reminded to get back on task if you are off or you can acknowledge success when you are. The 
act of recording your performance prompts you to adjust or reinforce your behavior over time.  

 

How can Self-Monitoring Help Students during Remote Learning? 
Remote learning from home means there are plenty of distractions that can take away from 

academic time. I-Connect is a app that help kids to self-monitor to ignore distractions and stay 
focused on their work. I-Connect is a research-proven method for using self-monitoring that has 

demonstrated positive outcomes for reducing behavior challenges and increasing academic 
productivity.  
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APPENDIX H 

ICONNECT REMOTE TIP SHEET 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tips for Success  
When using I-Connect to Support Remote Learning at Home  

 
Selecting the Target Behavior  

• Use a positively worded question as the target behavior, this will serve as a prompt 
to get back on task and gentle encourage your child towards what they should be 
doing.  

• Use language that is familiar and positive for your child, sometimes being silly can be 
helpful (i.e. Are you keeping up the good work?)  

• Remind your student that there is no right or wrong answer to the prompt, the 
purpose to help them to do what needs to be done not to monitor their behavior 
from afar.  

 
Selecting the Interval  

• Think about how often you have to remind your child about the target behavior or 
how long they can do it (i.e. your child usually focuses for 5 minutes before checking 
her phone). Set the interval for something a little less than this (e.g., 4 minutes 45 
seconds) to avoid getting off track.  

• Shorter intervals, more frequent prompts are better for helping sustain attention, 3-
5 minutes is common.  

• If the interval seems to short, you can start slow and when your child succeeds you 
can slowly increase the interval.  
 

Selecting the Goal  

• Similar to the interval you will want to set a goal that is attainable, so think about 
what they are currently doing and set the goal for something just under that. This 
will help to build momentum.  
 

Adding an Incentive  

• Adding a incentive or reward can help to sustain self-monitoring over time.  

• A reward can be offered if the child meets a goal at the end of the monitoring 
session, or meets a goal across a certain number of days.  

• The my charts feature on the mobile app and portal provide color coding bar graphs 
that show your child’s progress over time. 
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APPENDIX I 

ICONNECT SCREENSHOTS 

 

 
 

ICONNECT Mobile Device Screenshots 

 

 
 

ICONNECT Set Up A 
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ICONNECT Set Up B 

 

 
Student Sample ICONNECT Graph 
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APPENDIX J 

ICONNECT STUDENT SATISFACTION SURVEY 
 

I-CONNECT Student Satisfaction Survey 
 

Please assess your academic or learning behaviors in your specialized setting when you implemented the 

I-CONNECT application. 

 

 
 

1. What did you like about the I-CONNECT self-monitoring application? 

 

 

2. Was there anything you did not like about I-CONNECT and/or how it was implemented in your 

specialized setting? 

 

 

3. Did you feel like you were benefited by the I-CONNECT application? If so, explain the benefits. 

 

 

4. Would you be interested in using the I-CONNECT application again next year? Why or why not? 

 

 

 

 

 

 

5. Would you recommend the I-CONNECT application to your friends? 

 



88 

On a scale from 1-5, 1 being the lowest and 5 being the highest, how would you rate overall experience 

with the I-CONNECT application? Circle one. 

 

 

1 2 3 4 5 

 

I didn’t like it  

at all 

 

I liked it  

a little 

 

I liked it 

 

I liked it  

a lot 

Excellent, I would 

like to see more 

students use it 

    

 

Other Comments:  
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APPENDIX K 

 
I-CONNECT Parent Satisfaction Survey 

 

Please assess the student’s academic or learning behaviors in your classroom when they are using the I-

CONNECT application. 

 

 
 

1. What did you like about the I-CONNECT application? 

 

 

 

2. Was there anything you did not like about I-CONNECT and/or how it was implemented in your 

specialized setting? 

 

 
 

3. Did you observe benefits gained by the use of I-CONNECT? If so, explain the benefits. 
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4. Would you be interested in using this intervention in your specialized setting in the future for other 

students who have difficulty remaining on task? 

 

 

 

5. What changes, if any, would you recommend to improve the application and/or the method of 

implementation? 

 

 

 

On a scale from 1-5, 1 being the lowest and 5 being the highest, how would you rate overall satisfaction 

with the I-CONNECT application and the impact it made on the students? Circle one. 

 

 

1 2 3 4 5 

 

I didn’t like it  

at all 

 

I liked it  

a little 

 

I liked it 

 

I liked it  

a lot 

Excellent, I would 

like to see more 

students use it 

 

  

 

Other Comments:  
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APPENDIX L 

LIST OF DEFINITIONS 

 

Definition of Terms 

 In this study, there are a variety of terms that were utilized to define this research. The 

following section defines terms for readers to contextualize the terminology and provide a better 

understanding of the research. 

Disruptive Behavior (DB): Behavior impeding the learning of learner or peer learners. 

Observable behavior includes: 1) Behavior Verbal (BV) – vocal disruption (i.e., emits 

noise above appropriate level), humming, and mouthing non-academic words, and 2) 

Behavior Disruptive (BD) – physical disruptive behavior (i.e., snapping fingers, clapping 

loudly, banging on table, and/or rocking chair) (Rosenbloom, 2016).   

Emotional Disturbance (ED): According to the Individuals with Disabilities Education 

Improvement Act (IDEIA) (2004), ED is “a condition exhibiting one or more of the 

following characteristics over a long period of time and to a marked degree that adversely 

affects a child’s educational performance: a) an inability to learn to learn that cannot be 

explained by intellectual, sensory, or health factors; b) an inability to build or maintain 

satisfactory interpersonal relationships with peers and teachers; c) inappropriate types of 

behavior or feelings under normal circumstances; d) a general pervasive mood of 

unhappiness or depression; e) tendency to develop physical symptoms related to fears 

associated with personal or school problems.” 

Mathematics achievement: For the purposes of this study, achievement is operationalized as 

reaching 80% mastery on academic targets (i.e., percentage complete, accuracy 

percentage, task completion) (Rosenbloom, 2016). 
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Off-Task: Not actively participating in academic relevant behavior, staring off, playing a game, 

and/or exhibiting pre-defined off-task behaviors a minimum of three seconds 

(Rosenbloom, 2016).  

On-Task: Target student is engaged with instructional content by responding to teacher 

instructions with raising hand, choral response, reading writing, or actively completing 

assigned task (i.e., manipulating assigned materials, typing on technical device). In 

addition, on-task behavior is defined as student attending to instruction by orientation to 

materials, peers, teacher, or parent when appropriate but not required to do anything other 

than listening and observing (Rosenbloom, 2016).  

Self-Monitoring: a process that involves multiple steps where the student observes the 

occurrence (or non-occurrence) of behavior and records features (Seufert, 2018). 

Self-Regulation: is the ability to use motivational and metacognitive strategies to regulate 

emotion (Seufert, 2018). 

Task-Completion: Task-completion of student participants. Total number of opportunities 

divided by total number of opportunities attempted in mathematics.  

  



93 

BIBLIOGRAPHY 

 

Bailey, T. R., Chan, G., & Lembke, E. S. (2019). Aligning Intensive Intervention and special 

education with multi-Tiered systems of support. Essentials of Intensive Intervention, 136. 

Bandura, A. (1991). Social cognitive theory of self-regulation. Organizational behavior and 

human decision processes, 50(2), 248-287. 

Basham, J. D., Israel, M., Graden, J., Poth, R., & Winston, M. (2010). A comprehensive 

approach to RTI: Embedding universal design for learning and technology. Learning 

Disability Quarterly, 33(4), 243–255. 

Bateman, D. F., & Yell, M. L. (2019a). Current Trends and Legal Issues in Special Education. 

Corwin Press. 

Bateman, D. F., & Yell, M. L. (2019b). Current Trends and Legal Issues in Special Education. 

Corwin Press. 

Beckman, A., Mason, B. A., Wills, H. P., Garrison-Kane, L., & Huffman, J. (2019a). Improving 

behavioral and academic outcomes for students with autism spectrum disorder: Testing 

an app-based self-monitoring intervention. Education and Treatment of Children, 42(2), 

225–244. 

Beckman, A., Mason, B. A., Wills, H. P., Garrison-Kane, L., & Huffman, J. (2019b). Improving 

behavioral and academic outcomes for students with autism spectrum disorder: Testing 

an app-based self-monitoring intervention. Education and Treatment of Children, 42(2), 

225–244. 

Berry Kuchle, L., Zumeta Edmonds, R., Danielson, L. C., Peterson, A., & Riley‐Tillman, T. C. 

(2015a). The next big idea: A framework for integrated academic and behavioral 

intensive intervention. Learning Disabilities Research & Practice, 30(4), 150–158. 



94 

Berry Kuchle, L., Zumeta Edmonds, R., Danielson, L. C., Peterson, A., & Riley‐Tillman, T. C. 

(2015b). The next big idea: A framework for integrated academic and behavioral 

intensive intervention. Learning Disabilities Research & Practice, 30(4), 150–158. 

Bruhn, A., McDaniel, S., & Kreigh, C. (2015). Self-monitoring interventions for students with 

behavior problems: A systematic review of current research. Behavioral Disorders, 

40(2), 102–121. 

Bruhn, A., & Wills, H. P. (2018). Emerging research and development in technology-based self-

monitoring. Emerging Research and Issues in Behavioral Disabilities, 51. 

Cancio, E. J., West, R. P., & Young, K. R. (2004). Improving mathematics homework 

completion and accuracy of students with EBD through self-management and parent 

participation. Journal of Emotional and Behavioral Disorders, 12(1), 9-22. 

Carr, S. C., & Punzo, R. P. (1993). The effects of self-monitoring of academic accuracy and 

productivity on the performance of students with behavioral disorders. Behavioral 

disorders, 18(4), 241-250. 

Clemons, L. L., Mason, B. A., Garrison-Kane, L., & Wills, H. P. (2016). Self-monitoring for 

high school students with disabilities: A cross-categorical investigation of I-Connect. 

Journal of Positive Behavior Interventions, 18(3), 145–155. 

Cook, B. G., & Cook, S. C. (2011). Thinking and communicating clearly about evidence-based 

practices in special education. Retrieved from the Council for Exceptional Children’s 

Division for Research Website: Https://Docs. Google. Com/Viewer. 

Courtad, C. A., & Bouck, E. C. (2012). Chapter 9 Technology and Students with Emotional and 

Behavioral Disorders’. Behavioral Disorders: Practice Concerns and Students with EBD 



95 

(Advances in Special Education, Volume 23). Emerald Group Publishing Limited, 179–

205. 

Crutchfield, S. A., Mason, R. A., Chambers, A., Wills, H. P., & Mason, B. A. (2015). Use of a 

self-monitoring application to reduce stereotypic behavior in adolescents with autism: A 

preliminary investigation of I-Connect. Journal of Autism and Developmental Disorders, 

45(5), 1146–1155. 

Crutchfield, S. A., Mason, R. A., Chambers, A., Wills, H. P., & Mason, B. A. (2015). Use of a 

self-monitoring application to reduce stereotypic behavior in adolescents with autism: A 

preliminary investigation of I-Connect. Journal of Autism and Developmental Disorders, 

45(5), 1146–1155. 

Dunn, M. E., Shelnut, J., Ryan, J. B., & Katsiyannis, A. (2017). A systematic review of peer-

mediated interventions on the academic achievement of students with 

emotional/behavioral disorders. Education and Treatment of Children, 40(4), 497–524. 

Edyburn, D. L. (2013). Critical issues in advancing the special education technology evidence 

base. Exceptional Children, 80(1), 7–24. 

Ennis, R. P., Evanovich, L., Losinski, M., Jolivette, K., & Kimball, K. (2017). Behavioral, 

academic, and social characteristics of students with EBD served in a residential facility. 

Advances in Learning and Behavioral Disabilities, 40. 

Epstein, M. H., Nelson, J. R., Trout, A. L., & Mooney, P. (2005). Achievement and emotional 

disturbance: Academic status and intervention research. Outcomes for Children and 

Youth with Emotional and Behavioral Disorders and Their Families: Programs and 

Evaluation Best Practices, 451–477. 



96 

Gulchak, D. J. (2008). Using a mobile handheld computer to teach a student with an emotional 

and behavioral disorder to self-monitor attention. Education and Treatment of Children, 

31(4), 567–581. 

Haydon, T., Hawkins, R., Denune, H., Kimener, L., McCoy, D., & Basham, J. (2012). A 

comparison of iPads and worksheets on math skills of high school students with 

emotional disturbance. Behavioral Disorders, 37(4), 232–243. 

Huffman, J. M., Bross, L. A., Watson, E. K., Wills, H. P., & Mason, R. A. (2019). Preliminary 

Investigation of a Self-monitoring Application for a Postsecondary Student with Autism. 

Advances in Neurodevelopmental Disorders, 3(4), 423–433. 

Huffman, J. M., Bross, L. A., Watson, E. K., Wills, H. P., & Mason, R. A. (2019). Preliminary 

Investigation of a Self-monitoring Application for a Postsecondary Student with Autism. 

Advances in Neurodevelopmental Disorders, 3(4), 423–433. 

Johnson, E. S., Humphrey, M., Mellard, D. F., Woods, K., & Swanson, H. L. (2010). Cognitive 

processing deficits and students with specific learning disabilities: A selective meta-

analysis of the literature. Learning Disability Quarterly, 33(1), 3–18. 

Kauffman, J. M., & Landrum, T. J. (2013). Characteristics of emotional and behavioral 

Disorders and behavioral Disorders of children and youth. Pearson. 

Kauffman, James M., Hallahan, D. P., & Pullen, P. C. (2017). Handbook of special education. 

Routledge. 

Lane, K. L., Barton-Arwood, S. M., Nelson, J. R., & Wehby, J. (2008). Academic performance 

of students with emotional and behavioral disorders served in a self-contained setting. 

Journal of Behavioral Education, 17(1), 43–62. 



97 

Lane, K. L., Jolivette, K., Conroy, M., Nelson, C. M., & Benner, G. J. (2011). Future research 

directions for the field of E/BD: Standing on the shoulders of giants. Education and 

Treatment of Children, 34(4), 423–443. 

Ledford, J. R., & Gast, D. L. (2018). Single case research methodology: Applications in special 

education and behavioral sciences. Routledge. 

Lee, Y.-Y., Sugai, G., & Horner, R. H. (1999). Using an instructional intervention to reduce 

problem and off-task behaviors. Journal of Positive Behavior Interventions, 1(4), 195–

204. 

Levendoski, L. S., & Cartledge, G. (2000). Self-monitoring for elementary school children with 

serious emotional disturbances: Classroom applications for increased academic 

responding. Behavioral Disorders, 25(3), 211–224. 

Lewis, T. J. (2016). Does the field of EBD need a distinct set of “intensive” interventions or 

more systemic intensity within a continuum of social/emotional supports? Journal of 

Emotional and Behavioral Disorders, 24(3), 187–190. 

Lewis, T. J., Wehby, J. H., & Scott, T. M. (2019). The Peacock Hill Working Group “Problems 

and Promises” Three Decades Later: Introduction to the Creek Bend Consortium Special 

Issue. SAGE Publications Sage CA: Los Angeles, CA. 

Lewis, T. J., Wehby, J. H., & Scott, T. M. (2019). The Peacock Hill Working Group “Problems 

and Promises” Three Decades Later: Introduction to the Creek Bend Consortium Special 

Issue. SAGE Publications Sage CA: Los Angeles, CA. 

Losinski, M. L., Ennis, R. P., Sanders, S. A., & Nelson, J. A. (2019). A meta-analysis examining 

the evidence-base of mathematical interventions for students with emotional 

disturbances. The Journal of Special Education, 52(4), 228–241. 



98 

Menzies, H. M., & Bruhn, A. L. (2010). Managing challenging behaviors in schools: Research-

based strategies that work. Guilford Press. 

Merikangas, K. R., He, J., Burstein, M., Swanson, S. A., Avenevoli, S., Cui, L., Benjet, C., 

Georgiades, K., & Swendsen, J. (2010). Lifetime prevalence of mental disorders in US 

adolescents: Results from the National Comorbidity Survey Replication–Adolescent 

Supplement (NCS-A). Journal of the American Academy of Child & Adolescent 

Psychiatry, 49(10), 980–989. 

Mitchell, B. S., Kern, L., & Conroy, M. A. (2019). Supporting students with emotional or 

behavioral disorders: State of the field. Behavioral Disorders, 44(2), 70–84. 

Mooney, P., Ryan, J. B., Uhing, B. M., Reid, R., & Epstein, M. H. (2005). A review of self-

management interventions targeting academic outcomes for students with emotional and 

behavioral disorders. Journal of Behavioral Education, 14(3), 203–221. 

Mulcahy, C. A., Krezmien, M., & Maccini, P. (2014). Teaching mathematics to secondary 

students with emotional and behavioral disorders: Challenges and practical suggestions 

for teachers. Preventing School Failure: Alternative Education for Children and Youth, 

58(2), 69–79. 

National Center of Education Progress (NAEP) 

Nelson, J. R., Benner, G. J., Lane, K., & Smith, B. W. (2004). Academic achievement of K-12 

students with emotional and behavioral disorders. Exceptional Children, 71(1), 59–73. 

Popham, M., Counts, J., Ryan, J. B., & Katsiyannis, A. (2018). A systematic review of self‐

regulation strategies to improve academic outcomes of students with EBD. Journal of 

Research in Special Educational Needs, 18(4), 239–253. 



99 

Ralston, N. C., Benner, G. J., Tsai, S. F., Riccomini, P. C., & Nelson, J. R. (2014). A best 

evidence synthesis of the effects of mathematics instruction for students with emotional 

and behavioral disorders. Preventing School Failure, 29. 

Ralston, Nicole C., Benner, G. J., Tsai, S.-F., Riccomini, P. J., & Nelson, J. R. (2014). 

Mathematics instruction for students with emotional and behavioral disorders: A best-

evidence synthesis. Preventing School Failure: Alternative Education for Children and 

Youth, 58(1), 1–16. 

Redmond, B. F. (2010, December 6). Self-efficacy and social cognitive case study [Blog  

post]. Retrieved from: https://wikispaces.psu.edu/display/PSYCH484/7.+Self- 

Efficacy+and+Social+Cognitive+Theories#id7.Self- 

EfficacyandSocialCognitiveTheories-MeasuringSelf-Efficacy 

Reid, R., Gonzalez, J. E., Nordness, P. D., Trout, A., & Epstein, M. H. (2004). A meta-analysis 

of the academic status of students with emotional/behavioral disturbance. The Journal of 

Special Education, 38(3), 130–143. 

Romans, S. K. (2017). The Effect of Web-Based Self-Monitoring, I-Connect, to Increase On-Task 

Behavior of High School Students with Autism. 

Rosenbloom, R., Mason, R. A., Wills, H. P., & Mason, B. A. (2016). Technology delivered self-

monitoring application to promote successful inclusion of an elementary student with 

autism. Assistive Technology, 28(1), 9–16. 

Seufert, T. (2018). The interplay between self-regulation in learning and cognitive load. 

Educational Research Review, 24, 116–129. 

https://wikispaces.psu.edu/display/PSYCH484/7.+Self-


100 

Snyder, H. R. (2013). Major depressive disorder is associated with broad impairments on 

neuropsychological measures of executive function: A meta-analysis and review. 

Psychological Bulletin, 139(1), 81. 

Stichter, J. P., Herzog, M. J., Kilgus, S. P., & Schoemann, A. M. (2018). Exploring the 

moderating effects of cognitive abilities on social competence intervention outcomes. 

Behavior Modification, 42(1), 84–107. 

Stormont, M., Reinke, W., & Herman, K. (2011). Teachers’ knowledge of evidence-based 

interventions and available school resources for children with emotional and behavioral 

problems. Journal of Behavioral Education, 20(2), 138. 

Stormont, M., Reinke, W., & Herman, K. (2011). Teachers’ knowledge of evidence-based 

interventions and available school resources for children with emotional and behavioral 

problems. Journal of Behavioral Education, 20(2), 138. 

Stoutjesdijk, R., Scholte, E. M., & Swaab, H. (2012). Special needs characteristics of children 

with emotional and behavioral disorders that affect inclusion in regular education. 

Journal of Emotional and Behavioral Disorders, 20(2), 92–104. 

Sutherland, K. S., Lewis-Palmer, T., Stichter, J., & Morgan, P. L. (2008). Examining the 

influence of teacher behavior and classroom context on the behavioral and academic 

outcomes for students with emotional or behavioral disorders. The Journal of Special 

Education, 41(4), 223–233. 

Templeton, T. N., Neel, R. S., & Blood, E. (2008). Meta-analysis of math interventions for 

students with emotional and behavioral disorders. Journal of Emotional and Behavioral 

Disorders, 16(4), 226–239. 



101 

Thomas, C. N., Peeples, K. N., Kennedy, M. J., & Decker, M. (2019). Riding the special 

education technology wave: Policy, obstacles, recommendations, actionable ideas, and 

resources. Intervention in School and Clinic, 54(5), 295–303. 

Toll, S. W., Van der Ven, S. H., Kroesbergen, E. H., & Van Luit, J. E. (2011). Executive 

functions as predictors of math learning disabilities. Journal of Learning Disabilities, 

44(6), 521–532. 

United States Department of Education. (2019). 

Watson, S. M., Gable, R. A., & Morin, L. L. (2016). The role of executive functions in 

classroom instruction of students with learning disabilities. International Journal of 

School and Cognitive Psychology, 3(167). 

Wehby, J. H., personal communication, March 7, 2019. 

Wehby, J. H., & Kern, L. (2014). Intensive behavior intervention: What is it, what is its evidence 

base, and why do we need to implement now? Teaching Exceptional Children, 46(4), 38–

44. 

Wehby, J. H., Lane, K. L., & Falk, K. B. (2003). Academic instruction for students with 

emotional and behavioral disorders. Journal of Emotional and Behavioral Disorders, 

11(4), 194–197. 

Wicht, A., Müller, N., Haasler, S., & Nonnenmacher, A. (2019). The interplay between 

education, skills, and job quality. Social Inclusion, 7(3), 254-269. 

Wills, H. P., personal communication, October 17, 2019. 
 

Wills, H. P., & Mason, B. A. (2014). Implementation of a self-monitoring application to improve 

on-task behavior: A high-school pilot study. Journal of Behavioral Education, 23(4), 

421–434. 



102 

Wills, H. P., Mason, R., Huffman, J. M., & Heitzman-Powell, L. (2019). Implementing self-

monitoring to reduce inappropriate vocalizations of an adult with autism in the 

workplace. Research in Autism Spectrum Disorders, 58, 9–18. 

Yell, M. L., & Bateman, D. F. (2019). Free appropriate public education and Endrew F. v. 

Douglas County School System (2017): Implications for personnel preparation. Teacher 

Education and Special Education, 42(1), 6–17. 

Zimmerman, B. J., & Schunk, D. H. (Eds.). (2001). Self-regulated learning and academic 

achievement: Theoretical perspectives. Routledge. 

 
 

  



103 

VITA 

 

Stacy Marie Hirt has over 16 years special education field experience (K-12). For the first 

11 years, Stacy served as a secondary special education teacher supporting students academically 

in the area of mathematics. For the next five years, Stacy served as a Tier 2/Tier 3 district-wide 

behavior specialist, serving students with emotional disturbance. In this leadership role, Stacy 

served as a district-wide behavior specialist supporting a district of over 18,000 students. In this 

position, Stacy coordinated and implemented behavior and academic action plans to support data 

teams for 19 of the 21 elementary schools. At a macro-level, her role was to partner with 

building teams and implement evidenced-based interventions for students with challenging 

behaviors. Data teams were coached with positive behavior intervention supports (PBIS) paired 

with academic intervention plans. At a micro-level, she collaborated with school teams to build, 

implement, and execute academic and behavior plans in classroom settings with fidelity. In 

addition to building capacity within schools, Stacy served as the district liaison for outside 

mental health agencies. Collaboration with mental health providers supported treatment plans for 

families of children at-risk or with emotional disturbance.  

The Office of Special Education Programs (OSEP) doctoral fellowship, Project PRISM, 

funded Stacy’s degree at the University of Missouri-Columbia in the Department of Special 

Education. The doctoral degree uniquely supported her development as an interdisciplinary 

scholar. As an interdisciplinary researcher, Stacy collaborated with a range of scholars 

supporting four large scale projects centered around professional learning. The first research 

project, Project STAIR, was an OSEP-funded, multi-site study that supported mathematics 

teachers in adopting a data-based individualization (DBI) framework to support students with 

mathematics difficulty. The second research project, Flipped Mathematics Study, used data 



104 

collected through a National Science Foundation-funded study and investigated the relationship 

between flipped instruction and students’ learning of mathematics. The third project, the 

National Center of Intensive Intervention (NCII), is an OSEP-funded center that builds district 

and school capacity to support implementation of intensive intervention in reading, mathematics, 

and behavior. The fourth project, PROGRESS Center, builds capacity among educational 

stakeholders by providing information, resources, and support for local educators and leaders 

responsible for implementing high-quality educational programming for student with disabilities.  

In the spring of 2021, Stacy will leverage her special education leadership role as a 

Special Education Research Analyst with the American Institutes for Research (AIR). As an AIR 

Researcher, she will continue to support intervention programming, technical assistance for state 

education agencies (SEAs) and local educational agencies (LEAs), quantitative analysis, 

qualitative analysis, and research dissemination. 

  

  


	What is research?
	Why am I being asked to take part in this research study?
	What should I know about being in a research study?
	Why is this research being done?
	How long will the research last?
	I will ask you to work with me this school year 6-8 weeks.
	What happens if I say “Yes, I want to be in this research”?
	Is there any way being in this study could be bad for me?
	If you become tired or frustrated, we can always take a break or not do a activity.
	What happens to the information collected for the research?
	The information will help me learn how to support kids learning pre-algebra.  I might tell others the best way that kids learn how to do pre-algebra.
	What else do I need to know?
	Who can I talk to?

