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CHAPTER 1
INTRODUCTION 
Background
With budget constraints ever increasing, school systems struggle to find funding for new and innovative instruction tools. Teachers are to follow regimented curricula detailed with the expectations of keeping test scores in exceptional standings. With limited additional funding for individual classroom curriculum supplements this task can be somewhat of a challenge for teachers. Teaching style, room arrangements and classroom structure are only a few of the ideas education systems are able to implement in order to reach academic achievement goals set by lawmakers due to the low cost implementation. 
Educators are informed of the diversity of students in their classroom during their training and education for teaching certification. The various learning styles are outlined and explained thoroughly in multiple core classes required for teaching certification (Fellhoelter, 2015). Dunn, Beaudry, and Klavas define learning style as a biological and developed set of traits that make the same style of teaching effective for one group but not another (2002). Dunn and Dunn also studied learning styles back in 1979 when they explained teaching styles and learning styles must match for more effective education (Dunn & Dunn, 1993). The topic of learning styles is not new in the world of education but continues to be studied since it seems to be an ever-evolving topic. For example, researchers suggest that both teaching and learning styles are not the full picture of how a student learns, that teachers need to focus not only on learning styles but the cultural ways of learning that define the total learning style (Gutierrez & Rogoff, 2003). A plentiful selection of studies on teaching and learning styles has been published over the years. In the review of literature by Pashler, McDaniel, Rohrer and Bjork list fifty-six articles reviewed dating from 1927 to the then present day of 2008 (2008). What is lacking in this research pool is the experimental methodology that enables the application of education with a focus on teaching and learning styles to be tested for validity. The studies Pashler, et al. do identify as having the capability for validity testing conflict on results (2008). So with that, modern day educators know that there is not a possible way to write one lesson plan, follow it step by step and expect it to have the same impact on each and every student every single time it is taught. 
This is not what early educators believed, though. Nathaniel Cantor stated that there was only one proper and uniform way to educate the children in our public elementary and high schools in his book “Dynamics of Learning” first published in 1947 (Guild, 2001). It was recommended if teachers were to be successful that they follow his recommended cookie cutter approach. 
Teachers have since learned that there are many facets to a child’s learning. Educators now understand the impact of a family’s home life, culture, and even daily habits on the educational attainment of students. In addition students of all ages possess an innate learning styles that should be considered, as well (Guild, 2001). The organization of the room, the arrangement of the chairs and even the chairs the students utilize can impact the education process just as what practices the teacher implements (Al-Eisa, Burgadda, & Melam, 2013; Bill, 2008; Cornell, 2002; Fedewa & Erwin, 2011; Gamache-Hulsmans, 2007; Guild, 2001; Guradino & Fullerton, 2010; Horwitz, 1979; Schilling & Schwartz, 2004). 

Problem Statement
Research has shown that seating with all else remaining constant can greatly impact the academic achievement a student attains (Bill, 2008; Fedewa & Erwin, 2011; Gamache-Hulsmans, 2007; Schilling & Schwartz, 2004; Schilling, Washington, Billingsley, & Deitz, 2003; Wannarka & Ruhl, 2008; Weinstein, 1992; Wu, et al., 2012). With this research, however, all students were diagnosed with attention deficit hyperactivity disorder and/or autism spectrum disorder. Would the same studies be replicable with students without such diagnoses or characteristics and have the same outcome? Does the simple process of seating intervention improve the education attainment for all students in the general school population? 
Statement of Purpose
If a small intervention as seating can have a great impact on the general school population in traditionally low scoring subjects such as reading or mathematics, schools may now have an affordable, yet effective tool that can would have a great impact on the students involved. 
Research Question
What is the impact of stability ball seating on the behavior of students in grades 1 through 5? What is the impact of stability ball seating on the mathematics scores of students in grades 1 through 5? What is the impact of stability ball seating on the reading scores of students in grades 1 through 5?
Overview of methodology
The experimental research design will require multilevel modeling as it was necessary when utilizing entire classrooms of children. Through this model all students will be experiencing the same intervention within each classroom. The intervention between classrooms will be varied somewhat as to the difference in classroom setting and teacher, as well as to intervention and control groups. Therefore, each student is then nested within the classroom setting comprising the multilevel concept in examining each student and then again each classroom for the overall impact of the seating intervention. 
Rationale and significance
The No Child Left Behind Act of 2001 (NCLB) began a new accountability for schools. The passing of this act began the process of linking students’ standardized test scores with school funding (No Child Left Behind (NCLB) Act of 2001, 2002). In 2009, the Obama administration earmarked an additional $4.3 million for education, taking NCLB to another level. The program of the Obama administration, Race to the Top, linked funding changes to a more personal level for teachers, their salaries (Obama, 2009). Teachers’ evaluations are linked to the effectiveness of their skills as an educator, which is measured by several components, one now being students’ standardized test scores. States vary in how the funding is handled. Should funding be appropriated to a school system based on standardized test scores, the system then chooses how it is to be distributed (Presley, 2014). Systems can decide if portions of the funding should be added to salaries versus maintenance costs, text books, technology, etc. If funding is added to a teacher’s pay it is usually attached to regularly scheduled step increases with years of service (Presley, 2014). 
The major impact schools face with funding and test scores is not for high performance, but for low performance. Schools performing below outlined standards for a designated period of time run the risk of losing their school funding and can be closing their doors forever (Presley, 2014; Heyburn, 2014). 


CHAPTER 2
REVIEW OF LITERATURE
Education and Public Health
The education a person receives can have an enormous impact on the rest of his/her life. The impact on employment is a natural impact most think of as a result of education but that is not the only aspect of a person’s life that will benefit from academic achievement. In a paper by Cutler and Lleras-Muney many statistics are shared of the correlation of health and education level display throughout a person’s life. Research has shown that by increasing education by four years many health risks can be greatly reduced. Below is a chart demonstrating some of the effects shown from an additional 4 years of education. Such reductions include a 1.8 percentage point reduction in the 5 year mortality, 2.2 percentage point reduction in heart disease, 1.3 percentage point reduction in diabetes, 6.0 percentage point in overall fair to poor health status, 2.3 percentage point reduction in the number of sick days from work, 11.0 percentage point reduction in smoking, 7.0 reduction of percentage points of heavy drinking, and a 5 percentage point reduction in being overweight or obese (Cutler & Lleras-Muney, 2007).
Figure X: Effect of an additional 4 years of education on health outcomes

This is not the only paper linking the benefits of education with health. Researchers compared the link between health and education by looking at attendance at three high performing charter public schools in Los Angeles, California in 2010-2011 school year (Gase, Kuo, Coller, Guerrero, & Wong, 2014). Interviews of 934 students were conducted to collect data regarding the amount of truancy or missed school days took place in a typical month as well as their perceived environment, social influences, and individual influences. After controlling for irrepressible variables, the most truant of the population included students with mild to severe depression, neglectful or indulgent parents, perceived teachers, classes or other students as being less than focused on preparing them for college, did not know or had a low GPA, and used alcohol or marijuana during the past 30 days (Gase, Kuo, Coller, Guerrero, & Wong, 2014). These symptoms are not all directly related to public health but one could argue the connection with depression and drug and alcohol abuse with the other symptoms showing public health issues do have a direct link on education as well as education on public health. In looking at the link of health and education with youth as in the Gase, et al study or with adults as in the paper by Cutler and Lleras-Muney, a clear life course trajectory exists between health and education. Lynch reports in his research from 2003 that not only does the link exist but it strengthens with age, the older have greater health and education links (Lynch, 2003)
Educators are looking at many ways to help students grasp concepts and standards more effectively in order to maintain or increase standardized test scores. Different teaching styles, classroom structure, and school year calendar adaptations are all some of the considerations taking place to test theories regarding the attainment of increased academic achievement. The learning environment is increasingly important in this endeavor as it is easier for teachers to manipulate and control the environment as they deem necessary. Wannarka and Ruhl put it succinctly when they stated, “…antecedent and structural events are of particular interest because manipulations of these may be considered naturalistic interventions that unobtrusively alter behaviors. Focusing on stimulus conditions rather than consequences may help teachers discretely to prevent problem behaviors before they occur and avoid utilizing unnecessarily intrusive interventions” (2008, p. 89). Studies have been conducted on learning environment adaptations in an attempt to assist teachers increase their teaching effectiveness via environmental control (Capell, 2012; Cornell, 2002; Gur, Sackeiim, & Gur, 1976; Guradino & Fullerton, 2010; Horwitz, 1979; Patton, Snell, Knight, & Gerken, 2001). 
The classroom environment encompasses a large variety of conditions. Such conditions include temperature, presence or absence of classmates or even special events or holidays. Teachers may not have the ability to control many of these conditions, but the classroom arrangement is one tactic often used for more effective education by teachers. Researchers have studied the impact of classroom seating arrangement on self-esteem, motivation, achievement and possible intelligence (Kern & Clemens, 2007; Marx, Fuhrer, & Hartig, 2000; Montello, 1988). Three specific patterns have been researched to see their effect on students’ test scores.
Classroom Seating
Wasnock (1992) posited that seating arrangements can be an effective tool to increase standardized test scores if teachers were willing to rearrange the classroom with each test and classroom activity as the need varied. Cluster seating, perimeter seating and row seating are the most often used and researched arrangements for classrooms of all ages (Capell, 2012; Cornell, 2002). 
Row Seating
The seating arrangement most often used in classrooms is the formal style of single file rows of desks most often thought to be the “traditional” classroom style seating. With students in rows with spacing between rows to limit disruptions, this seating arrangement is useful for isolated learning and testing (Wasnock, 2010). Wasnock summarizes several studies that indicates row seating increases on-task-behavior for students’ age 7 years to 8 years, 9 years to 11 years, 10 years to 11 years, and 12 years to 15 years (2008). Row seating has also been shown to increase work production and work quality on individual tasks (Wannarka & Ruhl, 2008). This style, however, does not lend itself to teamwork, group discussion or cooperative learning as some other styles may. The same research demonstrated that when interactive lessons were conducted, on-task-behavior declined especially among those students exhibiting emotional, behavioral, and/or learning disabilities (Wannarka & Ruhl, 2008). This style also enables shy or soft-spoken students to remain shy or quiet and avoid class participation (Wannarka & Ruhl, 2008). Even more interesting, the students who were positioned in the front of the room scored higher on standardized tests whereas those on the sides or back of the room scored lower on tests (Weinstein, 1979). 
Data was collected from 27 students in one class over an 8-week period in order to find out if the row seating was different than the perimeter seating when student questions were monitored. The seats were arranged in either rows or perimeter seating every two weeks and the number of questions teachers asked students was the same for every two week rotation. The main objective of this study was to determine which situation prompts more student questions, row seating or perimeter seating. Over the 8-week period, 158 questions were asked with an average of 3 questions per lesson. The rotation was perimeter seating for two weeks, row seating for two week, and then repeat. The first two weeks of perimeter seating resulted in the most questions asked by students, followed by the second two weeks of perimeter seating. The row seating demonstrated the fewest questions asked by student in both row seating rotations (Marx, Fuhrer, & Hartig, 2000). The researchers’ conclusion and discussion were in concordance with a study by Steinzor from 1950 stating that unobstructed eye contact was crucial when considering question-asking (Marx, Fuhrer, & Hartig, 2000).
Cluster Seating 
Patton, Snell, Knight and Gerken (2001) conducted a survey in 294 classrooms in 21 elementary schools to assess the seating designs teachers use, how often the teachers change the seating arrangement, and how that seating arrangement affects the educational growth of the students. The choices teachers make for seating vary as much as each individual teaching style. One principle issue clearly defined, though, was the impact on the students’ educational growth. When the teachers were asked if any specific seating arrangement enhances student learning, 56% answered “yes” and of those answering yes, 69% identified cluster seating as the design that imparts the greatest positive effect on learning (Patton, Snell, Knight, & Gerken, 2001). Cluster seating is one option to include all in classroom discussion and learning. Desks grouped into “clusters” of four or five are thought to be beneficial because it includes all students in team building by forcing the group dynamic (Wasnock, 2010). The arrangement fosters small group discussion and a shared learning environment. This arrangement helps to develop group skills that students will be able to pull from later in life. However, this has drawbacks as well. Students who learn better by independent learning will often struggle in this arrangement (Patton, Snell, Knight, & Gerken, 2001). When comparing classroom test scores on standardized tests to traditional row seating, scores tend to decrease when the cluster seating pattern is utilized (Montello, 1988).Many teachers still see benefit of cluster seating and implement it daily. The shared learning environment fosters greater individual impact that may not be measured on a test but show improvements in other areas such as teambuilding skills, discussion skills, and impact in socialization skills (Fellhoelter, 2015). However, Wannarka and Ruhl’s research (2008) found that cluster seating was often limiting to class discussion, created more behavioral disruptions, and inhibited testing as well compared to row seating.
Perimeter Seating 
An alternative to cluster seating is horseshoe or perimeter seating. With all students forming a semi-circle or horseshoe shape with their desks, students are then able to see everyone in their class, participate easier in classroom discussions and benefit from cooperative learning (Weinstein, 1979). This would seem to be ideal for one teacher to have the greatest impact on the entire class as everyone is visible and has equal access for class participation due to balanced location. This arrangement, however, also fostered more behavioral disruptions compared to traditional seating? (Wannarka & Ruhl, 2008). No specific reason was identified but one theory being the possibility that students were more easily distracted by each other resulting in classroom chatter unrelated to the topic of the lesson at hand (Wannarka & Ruhl, 2008). Overall, test scores did not improve or decrease with this arrangement compared to row seating (Weinstein, 1979).
Classroom Behavior
Wannarka and Ruhl, have identified the teacher as the greatest influence on the students in the classroom, as opposed to the arrangement (2008). The teachers’ style of teaching and the classroom disruption level have a greater influence on students’ learning than the arrangement of the seats (Wannarka & Ruhl, 2008). If a teacher has to interrupt instruction to address a behavior disruption, students miss valuable instruction time, flow of instruction and conversation, and possibly miss concepts being taught. The link between instruction time and academic achievement has been researched for quite a number of years (Bloom, 1974; Gettinger & Seibert, 2003; Scott & Shearer-Lingo, 2010). Gettinger and Seibert (2003) identified six issues teachers face on a daily basis in regards to instruction time: (1) student interruptions (e.g., disruptive behavior, leaving the room, out of seat); (2) teacher interruptions (e.g., disciplinary actions, calling the office, passing out or collecting materials); (3) visitors to the classroom; (4) loudspeaker announcements; (5) transitions; and (6) other sources (late starts, early dismissal, fire drills, etc.) (Gettinger & Seibert, 2003). 
Of these six issues, only two can be impacted by the teacher and/or students directly─student interruptions and teacher interruptions. By reducing these two issues, instruction time and/or time on task could increase. Like instruction time, time on task is crucial to the success a student accomplishes in regards to academic achievement (Stallings, 1980). The more instruction time or time on task a student contributes to a subject, the more likely the student is to master that subject sooner (Gettinger & Seibert, 2003). With constant disruptions such as those listed, teachers face the challenge of maintaining the attention of a population known to be easily distracted and unfocused already. 
Students that pose constant disruptions are often referred to the guidance and administration within the school for evaluation. The purpose of the evaluation is to determine if this student may be a candidate for clinical intervention for behavioral issues. This evaluation upon the approval of the parents involves three parts, one from the teacher’s perspective, one from the parent’s perspective and when appropriate, one from the student’s perspective (Amburn, 2012).
Achenbach’s Teacher Report Form is used by teachers in many school systems to identify specific areas needing clinical attention based on several syndromes that are identified by students’ behaviors. Each question within the form identifies with a specific behavior but in combination they then identify a syndrome to address by clinicians and education personnel. The syndrome that has the most behaviors listed is the aggressive behavior. Within this document “aggressive” does not have only the physical or confrontational connotation. There are twenty behaviors listed: argues, mean, defiant, demands attention, destroys things, destroys others’ things, disobedient at home, disobedient at school, fights, attacks people, screams a lot, explosive, easily frustrated, stubborn, sullen, mood changes, sulks, suspicious, teases others, temper (Achenbach T. , 2015). These behaviors, if demonstrated during instruction time, definitely cause classroom disruption and would cause the teacher to stop the lesson to address the behavior. This pause can have ramifications for all classroom students not just the child demonstrating the unacceptable behavior (Gettinger & Seibert, 2003). 
Classroom Organization
Time necessary for such class rearranging is a luxury most teachers do not have, so another tactic to improving students learning via the environment is the overall classroom design. Modifying the entire classroom with learning centers dedicated to the teaching style necessary per topic or lesson creates the possible learning environment that is able to cater to activity levels of the students with multiple variations within one room. Paul Cornell has taken this information into consideration when conducting his research on the classroom design and furniture of classrooms. Cornell states that furniture must meet four specific characteristics in order to be the most effective: function, comfort, safety and health (Cornell, 2002). Traditional classroom furniture lacks comfort for students, especially considering they have an expectation to be seated in static positions for the majority of the school day (Cornell, 2002). Cornell also states that the lack of comfort hinders students’ ability to learn and develop effectively (2002). 
One environmental change that addresses Cornell’s concerns would be replacing all desks with lightweight table and chairs (Cornell, 2002). His research states that this form of seating enabled participants to rearrange seating as tasks warranted. When group discussion was necessary, students were able to accommodate with seating accordingly. When row seating was beneficial, students sat on one side of the tables only. The versatility was quite beneficial (Cornell, 2002). The problem this poses in the public school system is the cost of replacing all current seating with this new alternative. With school administration struggling to make current budgets stretch, new furniture purchases and storage for old desks is not very feasible (Cibulka, 1987). 
Guardino and Fullerton state that 75 percent of all teachers they researched felt they could be much more effective if they had less disruptive behavior to contend with (2010). A recommendation they shared was to implement learning stations where there were defined areas for certain learning objectives. This was thought to address a challenge for teachers to find classroom management techniques that were a more proactive approach to behavior management (Guradino & Fullerton, 2010). A similar idea shared by Horwitz (1979) was for the open classroom. Both ideas enable students to mill about the room as they wish. The free movement was thought to address the issues stated by Cornell (2010) with the static seating. But as shown in Guardin and Fullerton’s research, student engagement declined greatly to the point that students were engaged only 3 percent of the time in open classrooms compared to traditional classroom environments. 
Stability Ball Seating Research
Since studies have shown many different seating arrangements can impact test scores what studies have explained the actual seat as an intervention? There have been a number of studies completed utilizing stability ball seating in relation to classroom behavior and academic performance of special education students, specifically children with attention deficit hyperactivity disorder (ADHD) and autistic spectrum disorder (ASD) (Bagatell, Mirigliani, Patterson, Reyes, & Test, 2010; Bill, 2008; Fedewa & Erwin, 2011; Gamache-Hulsmans, 2007, Schilling & Schwartz, 2004; Schilling, Washington, Billingsley, & Deitz, 2003; Witt, 2001). It is unclear as to the exact etiology behind the link of improved behavior with stability ball seating, but several studies have referenced the possibility of fewer instructional interruptions as the mechanism between stability ball seating and behavioral disruptions (Bill, 2008; Schilling, Washington, Billingsley, & Deitz, 2003; Wannarka & Ruhl, 2008). An example of this line of thinking would be that students seated on stability balls are able to have a subtle but effective energy outlet causing less disruption during class which, in turn, increases the overall instruction time (Gettinger & Seibert, 2002; Gettinger & Seibert, Best Practices in Increasing Academic Learning Time, 2003). That being the case, this might also prove true for students in the general population, non-disruptive allowable movement via the stability ball seat causing less classroom interruption and less break in instruction time.  However, no peer-reviewed research has been published providing a specific explanation for the correlation.  Perhaps the mechanism that is the root of improved behavior is the fact that students are made to focus on their immediate surroundings, maintain balance and therefore are less distracted by outside stimuli as hypothesized by Schilling and Schwartz (2004).
Seating with Autism Spectrum Disorder (ASD) 
Students’ struggles while coping with ASD in the classroom are difficult to pinpoint as ASD has such a broad spectrum with varied symptoms. Most often, however, one commonality is present: social issues. These manifest through challenges with relating to education faculty as well as to friends and peers (Whalon & Hart, 2010). The interaction with education faculty is where connections in learning often take place and without that connection or engagement key points can often be missed in instruction resulting in lower academic achievement (Whalon & Hart, 2010). 
Stability ball seating has shown to increase the time on task for ASD students (Schilling & Schwartz, 2004). Through the dynamic seating of the stability ball, ASD students are able to focus on immediate surroundings and engage in the lessons longer than when seated in traditional seating (Schilling & Schwarz, 2004). 
Schilling has published several articles on stability ball seating’s impact. Her research was conducted with students diagnosed with ADHD and students with ASD. In one publication involving students with ASD, Schilling and Schwartz theorized that sensory modulation strategies that engage the central nervous system create an alertness in students with ASD. (Schilling & Schwarz, Alternative seating for young children with autism spectrum disorder: effects on classroom behavior, 2004). They worked with four male students ranging in ages from 3 years 11 months to 4 years 2 months. Each student was medically diagnosed with Autism Spectrum Disorder. Implementation of the seating alternative was specifically designed to accommodate each student so there was no single day all students changed seating arrangements. For one student the seat was implemented at the reading station only for 10 minutes at a time and only after recess. Another student used it for 10 minutes only right after lunchtime with group art time. A third student could only use the stability ball seating during circle time when the teacher read picture books and could only use it for 5 minutes. The fourth student could only handle 5 to 10 minutes right before recess while doing art activities (Schilling & Schwarz, Alternative seating for young children with autism spectrum disorder: effects on classroom behavior, 2004).
With such specific time slots and durations researchers were able to collect data based on two criteria, in seat behavior and engaged behavior. Results indicate that all four students increased in positive behavior and engaged behavior while seated on the stability ball seating (Schilling & Schwarz, 2004). With these results, it appears the balls may have a positive impact for students with ASD. However, with only four students with 5 to 10 minutes of exposure, greater scope within the research is needed before a conclusion as such is made.
Stability Ball Seating with Attention Deficit Hyperactivity Disorder (ADHD)
 Students diagnosed with ADHD often struggle with academic achievement for varied reasons. Common characteristics of students with ADHD that cause an interference with academic engagement include impulse control, limited attention capacity, and hyperactivity (Daley & Birchwood, 2009; Junod, DuPaul, Jitendra, Volpe, & Cleary, 2006). This has a profound impact on the future learning of a student with ADHD. The foundation of learning during the preschool years is often jeopardized, resulting in lack of reading skills, a common problem with students with ADHD (Daley & Birchwood, 2009). Without this primal foundation for reading, all other subjects tend to suffer as well, resulting in students often getting labeled as having a learning disability (DuPaul, 2006).
Stability balls have helped students improve in focus, engagement and academic achievement when otherwise dealing with challenges due in part to diagnosed conditions that often manifest through lack of concentration and disengagement (Bill, 2008) (Schilling & Schwartz, Alternative Seating for Young Children with Autism Spectrum Disorder: Effects on Classroom Behavior, 2004). Bill (2008) placed stability balls in a classroom of students diagnosed with ADHD and found that students increased the proportion of time they spent on-task during the instruction time. Schilling and Schwartz (2004) used video and audio recordings during their research where students with ASD were seated on stability balls for a shorter period of time during the day. Student engagement increased and behavior problems decreased during that time. There are a couple of possible mechanisms that could be responsible for this. One such mechanism is the fact that students are able to “fidget” and move without disturbing other students or disrupt instruction time. Also, the engagement needed to balance on the ball may translate into overall engagement resulting in improved academic achievement. 
A common finding throughout stability ball research with ADHD students is that while seated on stability balls, movement and fidgeting are much less noticeable. This in turn, requires less teacher intervention for disruptive behavior, resulting in increased instruction time. The movement on stability ball seating does not interfere with surrounding students, therefore teachers can overlook the movement and continue teaching (Bill, 2008; Fedewa & Erwin, 2011; Harlacher, Roberts, & Merrell, 2006). 
Schilling, et al, also researched the impact of stability ball seating with students diagnosed with ADHD. The students were members of a 4th grade class consisting of 24 students, but only three were involved in the intervention. The three students diagnosed with ADHD were to sit on stability ball seating during their Language Arts class which occurred immediately after lunch each day. This time was selected as it was the only class all three had together at the same time each day (Schilling, Washington, Billingsley, & Deitz, 2003). 
The intervention lasted for twelve weeks. The findings support the use of stability ball seating for the improvement of in-seat behavior and legible word productivity. Each of the three students increased seating intervals on average by 60 percent (Schilling, Washington, Billingsley, & Deitz, 2003). The limitations, however, are a small sample group of only three students and the limited exposure to the intervention throughout the day with only one class period. There were also no formal assessments to support an increase in academic achievement though teachers voiced their beliefs that an improvement had occurred (Schilling, Washington, Billingsley, & Deitz, 2003). 
Fedewa and Erwin published research with the same intervention of stability ball seating with eight students in 4th and 5th graders diagnosed with ADHD. Trained student observers monitored the student behavior for 30 minutes three times a week to determine the effect of the alternative seating (Fedewa & Erwin, 2011). Observers coded the student behavior once every 30 seconds as their form of data collection. Observer recorded the duration of in-seat and on-task behaviors displayed by the students during the twelve week intervention period. The study supports the use of stability ball seating with students diagnosed with ADHD. Prior to the intervention students on average were seated 45 percent of the time with only 10 percent time on task (Fedewa & Erwin, 2011). After the intervention, Fedewa and Erwin (2011) found the same 8 students were seated 94 percent of the time with approximately 80 percent time on task. There was no control group for comparison or correction for any learning that would have taken place without the stability ball intervention. And again the population is only eight students all diagnosed with ADHD
Capell worked with eighteen 1st grade students with ADHD and compared pre and post math scores of students sitting on stability balls. There was a slight increase in math scores in this research, but with no control group it is not clear the difference is due to the stability ball as she states in her research. The eighteen students took math assessments, the intervention was implemented and the students were immediately given the same test as a posttest all in a single class day. This research does not clarify the impact the stability ball made if any, only that there was a difference in scores with a test given twice in the same day while seating was altered (Capell, 2012). 
Limited research exists identifying the impact on stability ball seating on students not identified with ASD or ADHD diagnoses (Al-Eisa, Burgadda, & Melam, 2013; Amstad, Bachlin, & von Arx, 1992). As stated earlier, with several articles stating the positive impacts of stability ball seating with students with ASD and ADHD and with research showing the positive impact of varied seating for students in the classroom in relation to academic achievement a logical question would be, does the stability ball seating impact students not diagnosed in a positive manner as well? If a stability ball seat is beneficial for students with ADHD or ASD one could think the same might true for students that are not dealing with these diagnoses. We know through past research that interventions such as stability ball seating can have a positive impact on students with exceptional conditions such as ADHD or ASD (Ball, 2008; Fedewa & Erwin, 2011; Schilling & Schwartz, Alternative Seating for Young Children with Autism Spectrum Disorder: Effects on Classroom Behavior, 2004; Schilling, Washington, Billingsley, & Deitz, 2003). The question that seems to naturally follow is how such seating impacts students not diagnosed with or exhibiting characteristics of ADHD or ASD? The research presented in this dissertation will explore whether stability ball seating is associated with classroom behavior and academic achievement in a general population of students.
Dynamic Seating for the General Student
This research will focus on the potential benefits of stability ball seating on the general classroom participant, the student without a clinical psychiatric diagnosis or appearance of symptoms signaling a possible future diagnosis of ADHD and/or ASD. Some research exists that can make the bridge to support this step from ADHD and ASD to the general student. Research outlines that some benefits of dynamic seating are improved behavior and academic achievement. In research by Sines stability ball seating implemented in a classroom of second grade students was a major component in the increased attention and time on task (Sines, 2009). The increased time on task also speaks to the decrease in negative behavior issues. However, seating was only one component of the program and cannot claim all of the effect. 
Dynamic seating has been touted as a benefit with academics regardless of the number of components to the overall program. Some researchers with stability ball seating and students with ADHD or ASD have cited dynamic seating as beneficial (Fedewa & Erwin, 2011; Schilling & Schwarz, 2004). Budd and Rehling explain a possible reason for this and how it may be beneficial for students without such diagnoses. In their 2014 study they explain that there is a plasticity in the central nervous system that can be positively influenced by sensory experiences (Budd & Rehling, 2014). These experiences can enrich and alter brain structure and motor performance. Through this alteration, changes are more profound when the student interacts more with their environment. This merger of sensory interaction with the learning process adds a layer of involvedness to the student’s development and therefore supports engagement and development in the learning environment (Budd & Rehling, 2014). A specific example of the Budd & Rehling study is that of one conducted by Schiling and Swartz where boys diagnosed with ASD using stability ball seating had increased in seat participation, increased on task behavior (2004). 
The alterations that may take place depend upon the individual and his or her specific need. The changes are more profound when there was increased interaction with one’s environment. Again, the amount of change was also dependent upon the amount and quality of the environment (Budd & Rehling, 2014). It is through the dynamic seat that more sensory experiences take place. This may occur due to the sensory processing theory as explained by Ivory in her 2011 study. With this theory, sensations are used to support attention and behavior. This support will lead to increased productivity in the classroom through increased proprioceptive input and vestibular input (Ivory, 2011). 
Through added sensation in learning, the vestibular system, which regulates head movement and balance, and the proprioceptive system, which registers our body positioning, inhibits the over-response to other sensations that often lead to on-task disruptions or unfavorable behavior. Theories propose that this added sensation then increase behavioral organization and help students increase their ability to focus on the task at hand (Ivory, 2011).
John Medina, a neurobiologist, explains that incorporating movement for effective learning is the optimal environment because of the way human beings evolved as a species (Medina, 2009). According to Medina there is a direct link between movement and mental activity. Movement increases blood flow, which increases oxygen to the brain. With increased oxygen to the brain mental acuity increases. Therefore, incorporating movement in the classroom can increase attention, increase focused learning and could increase academic achievement (Medina, 2009). 



CHAPTER 3
RESEARCH AND METHODOLOGY
Problem and Purpose Overview
The research purpose is to determine the impact of stability ball seating on students in grades 1 through 5 in relation to behavior and math and reading scores.
Study Design
This study is a pre-test posttest experimental design using entire classrooms as a unit of the population. This nested group is divided into two relatively balanced groups, a control group and an intervention group. Each grade level teacher was drawn randomly to determine if his or her class would be control or intervention. When there was an even number of classes in each grade level, the number of control groups equaled the number of intervention groups. When there was an odd number of classes for a specific grade level it was randomly decided as to which group would have the one extra group by a coin toss from the school principal. 

Research setting
This research takes place in one school, Eaton Elementary School (EES) in Lenoir City, TN. This school was utilized because of a previous working relationship with this school and their willingness to cooperate. Elementary schools have little to no classroom change which is beneficial with this research as the students’ teachers remains constant. It also alleviates any obstacles in transporting the seating intervention with classroom change. EES is one of nine schools in the Loudon County school district and one of three elementary schools in Lenoir City, Tennessee. Another reason for selecting EES for this research is the academic standing was strong. The school has consistently scored above the state average in academics for the past 5 years. Because students scored above the state average, school administrators were more open to the idea of a classroom intervention. 
School systems all across Tennessee use the Discovery Education Assessment (DEA) to monitor students’ progress throughout the school year. The student test scores for the DEA fall within four different categories labeled below basic, basic, proficient, and advanced. Each student also completes the Tennessee Comprehensive Assessment Program (TCAP) one time at the end of the school year to evaluate overall student academic achievement. The terminology of the DEA is to coincide with the terminology used on the TCAP exam. Below basic means the student that performs at this level has not mastered the academic ability, thinking capacity, or application of the material and is not ready to progress to the next level of learning. Basic scorers demonstrate a partial mastery in academic ability, thinking capacity and can apply some of what they have learned. These students are only minimally ready to progress to the next level of learning. Proficient is the level educators strive to help students accomplish. At this level students can demonstrate a mastery of the academic and thinking abilities and can demonstrate its applicability at grade level. The fourth category, advanced, represents the student that performs at a superior level of mastery in academic and thinking abilities. They have a great understanding of the application of the information and are significantly prepared for the next level of learning (McQueen C. , 2015). Table X presents the average for all two DEA assessments for Eaton Elementary School and the average for all the students in the State of Tennessee for years 2008 through 2012 which includes the time frame for this study (Heyburn, 2014).
Table ###
Average of all three DEAs of all students of Eaton Elementary – the Adequate Yearly Progress Score (AYP) as a component of the No Child Left Behind Program (NCLB) for years 2008-2012
	
	Eaton Elementary School
	Tennessee Schools Average

	
	Percent Below Basic
	Percent Basic
	Percent Proficient
	Percent Advanced
	Percent Below Proficient
	Percent Basic
	Percent Proficient
	Percent Advanced

	Math

	2012
	5.2
	35.2
	37.4
	22.2
	16.8
	36.0
	28.7
	18.5

	2011
	9
	32
	38.7
	20.6
	21.3
	37.7
	27
	14

	2010
	-
	6
	44.2
	50.2
	26.8
	38.9
	22.7
	11.6

	2009
	3
	*
	35.3
	61.8
	9
	*
	45.5
	45.3

	2008
	1
	*
	38
	61
	9
	*
	45.4
	45.6

	Reading

	2012
	3.3
	37.4
	43.7
	15.6
	11.3
	38.8
	38.1
	11.8

	2011
	4
	35
	43.6
	17.4
	10.8
	35.7
	39.7
	13.8

	2010
	-
	4
	37.1
	58.7
	12.3
	37
	38.3
	12.4

	2009
	0
	*
	35
	64.7
	9
	*
	48.1
	42.8

	2008
	1
	*
	40
	59
	8
	*
	46.1
	45.9


(Huffman, 2016) *Data not collected for this year for “Basic” 
- Data not available or applicable

Research sample
Another benefit to the selection of EES was the demographic make-up of the school. In comparison to the other elementary schools in Lenoir City, the population profile best mirrored that of the entire community. With 94.3% white, 0.3% black, 1.8% Asian or Pacific Islander, 3.6% Hispanic and 54% male, this breakdown is reflective of Lenoir City, Tennessee with 87% white population, 1.5% black, 1.3 % Asian or Pacific Islander, 8% Hispanic population, and 50% male (Amburn, 2012; Commerce, 2014). The fact that this school has a population that mirrors that of the county is of benefit as results of this research can then be considered for the entire county population, not just those attending Eaton Elementary School. 
Prior to any research at EES all teachers from the school were invited to a session that explained the research to be conducted and what role they would play in that research. They were allowed to ask questions and offer suggestions that may aid in the process for researcher and teacher alike. All teachers of classes in grades K through 4 at Eaton were invited to participate in this meeting and the research project. The kindergarten teachers thought the research would pose unwelcome challenges on their students and requested to not participate in this study. The wishes of the kindergarten teachers were respected but all other teachers were willing and agreed to participate. Eaton has a total population of students in grades 1 – 4 of 620; 143 in 1st grade, 155 in 2nd grade, 161 in 3rd grade, and 161 in 4th grade. 
Implementation of the Intervention
As students started their 2012-2013 school year all seating was in one of two seating patterns, meaning traditional chairs were placed in all classrooms as in years past in either row seating or group seating. No classrooms were currently utilizing perimeter seating. In October teachers received the Teacher Report Form to measure classroom behavior of each student in each class and were given a month to complete them. They were asked to complete pages 3 and 4 only and to put the student’s name and the teachers name on the front page. They were all given large manila envelopes and asked to place all completed forms in the envelope and seal it when they were complete. 
The school secretary called when a packet had been completed and regular pick-ups were made until all forms were submitted by November 15, 2012. Each student was then given a code comprising an individually generated alphanumeric identifier. It consisted of the grade of the child, a letter to represent the teacher, and a number for the order in which the teacher submitted each individual form. For example, Jane Doe in Mrs. Jones class might be 2f10 meaning the 2 is for Jane’s grade, second grade, f is the letter randomly assigned to Mrs. Jones, and 10 because Jane’s form was the 10th form in the stack as Mrs. Jones completed them. From that point on all reference made to Jane Doe was 2f10 instead of by name. 
During the winter break, chairs were removed from the classrooms that were selected to be the intervention group and placed in storage. All desks were then fitted with stability ball seating with sizes teachers specified for students to best fit each one individually. There were three sizes available to accommodate the size variation of all the students. Upon the return to school, several size adjustments were made and the teachers continued their classroom management as normal. 
As the semester progressed many questions came via email on maintenance and storage of the stability balls and all matters were handled promptly to the satisfaction of all teachers. One teacher, however, decided to abandon participation in the program a few weeks into the intervention. The fact that students could move gradually in a vertical pattern caused the teacher to experience motion sickness so all chairs were returned and the stability balls were removed. The data that had already been collected for this classroom was not included in any computations.
In April, teachers received another set of TRF forms. They were asked to complete these forms with the behavior of the students in mind over the past two months, as per the recommendations of the TRF. They once again had one month to complete the surveys following the same procedure as before. All packets were submitted by May 1, 2013. Some teachers requested to keep the stability ball seating while others allowed students to take the stability ball home. 
The Discovery Education Assessment scores were collected in a different manner. Teachers have access to an overall view of each individual student but cannot generate a class list with each students’ scores. The assistant principal provided all scores for all DEA tests for each student at Eaton in grades 1 through 4. The scores for the class that dropped from the research project were shredded upon receipt. The assessments were conducted three times throughout the school year, October, January, and April.

Data collection method
At the beginning of each school year, all of Loudon County schools have a registration day where a legal parent or guardian must officially register each student in person. Many forms must be completed per student per school year for regular school enrollment procedures. Permission was granted by the county and school administrations to include the informed consent forms for this research for parents or guardians to complete along with the established enrollment forms parent complete on registration day. Before the in-person registration session, each teacher was trained on the parental consent form, the purpose of the research again, how each student may or may not be involved and what the role the teacher would be fulfilling in a large group setting at Eaton. This took place the week prior to school opening for the school year. Later that same week, as forms were delivered to each individual teacher, the process for completing the forms, a review of the research, and the role of the student in this research was reviewed and any remaining questions were answered again. 
Teachers were also trained in how to explain the research program to the parents and to explain that each parent had the option to not sign the consent form if they wished, which meant there would be no data collected on their student nor would their student be using the stability ball seating. Also during that time, each teacher did not know which classrooms would be intervention classrooms and which classrooms would be control classrooms. Therefore, teachers were not able to convey whether their student would have a stability ball seat or not but rather only explain the possibility.
The researcher was on the premises all day during the registration hours to answer any questions parents had that teachers were uncertain about answering. No teacher, however, requested clarification or needed help with any parent. As a result of this tactic for informed consent, 100% of all forms were returned with only one parent wishing their student be exempt from the program. That parent’s wishes that their son not be included in the research in any way were upheld and no data was collected for that student.
Through a stratified random sample classrooms were selected as intervention classes. All of the teachers per grade level were put in a container and half of the total number of classes were drawn randomly to be in the intervention. As it turned out, the classroom with the student to be exempted fell into the control classroom category. All students in the intervention classrooms were given the option to refuse the seating intervention. No student refused the intervention.  
Measures
The first construct measured was the behavior syndromes of the students, which consist of two syndromes specifically, aggressive behavior and attention problems. The attention problem syndrome consists of two subcategories, inattention problems and hyperactivity/impulsivity. Here, the term syndromes as used by the Achenbach System of Empirically Based Assessments (ASEBA), refers to a similar group of symptoms that consistently occur together (Achenbach & Rescoria, 2001). 
To measure these behavior syndromes one portion of the three-part ASEBA was used. ASEBA is a compilation of three assessments commonly used in conjunction with each other to get a view of specific syndromes exhibited through a student’s behavior from three different perspectives, the parent, the teacher and the student. The system gathers data from three viewpoints for a more accurate depiction of the behavior syndromes the students display. The Child Behavior Checklist (CBCL) is one component that parents or guardians complete, the Youth Self Report (YSR) is the second assessment that the student completes, and the Teacher Report Form (TRF) is the third assessment to be completed by the student’s teacher. The reliability and validity have been studied on all three instruments by a number of researchers, all supporting the use of the TRF as an independent measure of student syndromes. (Achenbach & Ruffle, 2000; Bordin, et al., 2012; Gomez, Vance, & Gomez, 2014; Hox, et al., 1999; Ivanova, et al., 2007; So, et al., 2012). The TRF asks teachers a series of questions about specific displays of behavior that the student exhibits in the classroom setting. 
The data collected on the TRF generates a profile of syndromes via the scoring software program provided with the instrument. Syndromes include anxious/depressed, withdrawn/depressed, somatic complaints, social problems, thought problems, attention problems, rule-breaking behavior, and aggressive behavior. On each instrument, teachers answer113 questions by indicating 0, 1, or 2 with 0 meaning, “not true as far as you know”, 1 meaning “somewhat or sometimes”, and 2 meaning “very true or often true” (Achenbach & Rescoria, 2001). All responses for each question are then entered into the software program provided with the instrument and a total score, t score and percentile is calculated. These scores then identify the classification of each student into one of three categories per syndrome; normal, borderline or clinical. For this research teachers answered all 113 questions but only the scores for items assessing attention problems and aggressive behavior were used as these are the behaviors theoretically linked to stability ball seating and most often researched in prior studies (Bill, 2008; Fedewa & Erwin, 2011; Schilling & Schwarz, 2004).
The second set of constructs evaluated related to academic achievement. Specifically, academic achievement was assessed by the reading and mathematics scores for each student on the Discovery Education Assessment (DEA). The Tennessee Comprehensive Assessment Program (TCAP) would seem to be a good choice to measure academic achievement as every student completes the same exam at the end of each year. However, the year-end TCAP was not an option since it is only implemented one time a year usually during the month of April. Since there would only be one score at the end of the year, there would be no baseline established to compare the academic advancements made while on the stability ball. Prior to the start of this research, Melanie Amburn, the Curriculum Director for Loudon County Schools explained that even though the TCAP (Tennessee Comprehensive Assessment Program) is thought to be the benchmark testing for students, the test changes from year to year measuring different areas with each change and is only administered once a year (2012). When asked if there was an assessment in place other than TCAPs, the Discovery Education Assessment was identified. This is given to students periodically throughout the year to measure progress on the key areas identified above. It is also consistent from year to year meaning third grade students this year are measured on the same criteria that third grade student were measured on last year (Amburn, 2012). The DEA is used to provide teachers and students with feedback needed to strategically adapt teaching and learning styles throughout the school year (Shrago & Smith, 2015). This consistency aids in the measurement of academic achievement for students throughout the year with both intervention and control groups. All students take the same assessment three times a year and it measures the same content with each assessment (Amburn, 2012). The test was also already in place, meaning less disruption for teachers and classrooms. Consent to utilize these test scores was included on the informed consent forms parents signed in August. (Amburn, 2012). Upon that recommendation, the DEA was used to measure the academic achievement of the students in this study throughout the 2012-2013 school year. 

Teacher Report Form (TRF)
The ASEBA is a complete analysis package of assessments designed to measure the emotional and behavioral problems and social competencies of a child or adolescent by input from parents, teachers and the adolescents through completion of the CBCL, TRF, and YSR, respectively. The TRF is the component of the assessment teachers complete in order to input classroom behaviors within the overall assessment. Once the TRF assessment component is complete a 6 page report is generated for each student with various scores on a wide range of standards and syndromes. The TRF of the ASEBA measures students with ages from 6 to 18 years, (Achenbach & Rescoria, 2001) Even though this assessment has three components, it is designed so each section can be used independently of each other. The recommendation is not to use any single component of the ASEBA when completing clinical diagnoses but it is appropriate to use only a single component when using as a prescreening instrument (Achenbach & Rescoria, Manual for the ASEBA School-Age Forms and Profiles, 2001). The use, for example, of just the TRF can document specific areas of conduct problems. As a result of this documentation, the teachers and school administration can then implement a pre-referral intervention where non clinical help can be administered to prevent a clinical diagnosis. The school staff and faculty could then re-administer the TRF to see if the intervention was a success or if a formal referral for the complete assessment is recommended (Achenbach & Rescoria, Manual for the ASEBA School-Age Forms and Profiles, 2001). Only one component of the ASEBA will be utilized in this research, and that is the TRF. The Manual for the ASEBA School-Age Forms and Profiles also recommends that when single components of the three-part assessment are used independently to utilize the computerized scoring for more accurate results (Achenbach & Rescoria, Manual for the ASEBA School-Age Forms and Profiles, 2001)
The first page is a narrative summary of the data that is broken down on the pages to follow. An example of this report, along with all other pages of the TRF summary report are included in the appendix. The second page outlines the adaptive functioning scale score. This is broken down into a score for academic performance, working hard, behaving, learning, and happiness. These questions were qualitative questions on the instrument which would have consumed a large amount of time for teachers to complete.  The fact that the teachers were completing an instrument for each student in the class was an apprehension for them as far as time consumption was concerned.  This information may have been useful, but was also more subjective than the Likert-type questions in the remainder of the instrument and omitting this section did not affect the reliability nor the validity of the information collected so in order to conserve time teachers were to dedicate to its completion, this section was omitted.   
The total of the sum of the T scores generated and the average percentile for the Likert-type section were evaluated by the computer program to identify if behaviors in these areas fall within normal ranges. The third page of the report is a breakdown of the eight syndromes with a total score, T score, and percentile score for each scale. Under the scores is the list of the questions asked within the instrument that are directly linked to that particular syndrome so there is an opportunity to drill down to the root of the issue for each syndrome problem. The fourth page is the score breakdown for the internalizing, externalizing, and total problem scale. It also has the sub-syndromes of inattention and hyperactivity/impulsivity scored with the corresponding questions as well. Page five has the syndromes as they relate to the Diagnostic and Statistical Manual of Mental Disorders published by the American Psychiatric Association, the professional standard when diagnosing clinical behavior issues (Achenbach & Rescoria, Manual for the ASEBA School-Age Forms and Profiles, 2001). The last page of the report generates scores for three last standards, sluggish-cognitive tempo, obsessive-compulsive problems, and post-traumatic stress problems. All of these scores do not necessarily interact with each other for an all over score but allow for a precise clinical diagnosis upon which appropriate treatment, if necessary, can be administered. When used with the two other assessments, the TRF aids in offering a comprehensive approach to assessing adaptive and maladaptive functioning of children and adolescents (Bordin, et al., 2012)
Not all of this information will be utilized in this research. For the purposes of this study data for the eight syndromes and the two sub-syndromes are documented for each student. This is the information gathered within the Likert-type section of the instrument.  Even then, not all eight syndromes will be computed but only the scores for attention problems with the two sub-syndromes and aggressive behavior as those are the behavior characteristics targeted with this intervention. All information is still gathered since teachers were not informed of which questions directly related to the characteristics of this study’s focus.  
The following table identifies the constructs that define the syndromes specific to the TRF. Here all eight syndromes are identified with the specific question number that correlates with each specific syndrome. Table ### illustrates the eight syndromes.  Patterns in responses are calculated within the program to identify subscales with hyperactivity-impulsivity and inattention.
[image: ]Items are designated by the number of question as listed on the TRF assessment.
Table ###
Items defining School- Age Syndrome Constructs on the TRF Syndrome Scales.

(Achenbach & Rescoria, Manual for the ASEBA School-Age Forms and Profiles, 2001)
To prepare teachers for this assessment, a group training was conducted during the week prior to the start of school. Though this is early in comparison to the actual assessment’s start, this was the only opportunity to address the entire teaching staff and administration at one time. As part of an in-service work day within the school, teachers gathered for an assembly to learn about this research, the role they would play, how to implement the instrument and be instructed on the parental consent form. The training in the group setting lasted for approximately two hours with 100% attendance by all teaching staff and administration of Eaton Elementary. The staff and administration for Eaton Elementary consists of 2 administrative positions, principal and assistant principal, 2 pre-k teachers, 7 kindergarten teachers, 7 first grade teachers, 7 second grade teachers, 7 third grade teachers and 7 fourth grade teachers. Questions teachers posed dealt primarily with logistics of seating in terms of storage and implementation. No questions were posed regarding the TRF other than due dates. 
Each section of the instrument was reviewed with specific directions to complete only the Likert-type scale section for each student including their name, gender and birthdate. All other questions on the TRF could be overlooked. The remainder of the TRF is focused on demographic information not needed for this research, all previous class grade issues, previous TCAP test scores and a narrative section for teachers to give their theory for explaining any behavior issues the student may be exhibiting. 
As the actual assessment date approached, visits to each of the classrooms took place to serve as an opportunity to review the procedure and to also find out if any teachers have developed questions or concerns prior to the beginning of the assessments. As the opportunity for questions with a visit to each classroom took place it was clear each teacher had a strong understanding of the proper protocol with the TRF. Teachers completed the assessments in October and again in May. The October assessment measured the student behavior prior to any intervention as a pretest. The same assessment was then completed again and submitted by May 1 after three months of intervention during part of January, February, March and part of April. The teachers were asked to consider the behavior of the student over the past two months, as standard with the TRF (Achenbach T. , 2015). 
As with all research instruments, validity and reliability are crucial. To ensure the variables do indeed predict the outcome or criterion validity, several studies were researched regarding the TRF. The Manual for the ASEBA School-Age Forms and Profiles outlines one study. A regression analysis of probability scales was conducted in a structural equation modeling on the raw scores of the TRF as the dependent variables on the independent variable of age, race/ethnicity and socioeconomic status. Data was obtained from a sample size of 1543 students that were clinically referred and non-referred students with the average age of 11.2 (SD = 3.2). There was a racial and ethnic mix of non-Latino white 79%, African American 14%, Latino 3% and mixed or other 4% (Achenbach & Rescoria, Manual for the ASEBA School-Age Forms and Profiles, 2001). 
The effect of referrals and socioeconomic status were accounted for when looking at students referred for clinical care and those that were not referred.  The syndromes focused upon for this study were aggressive behavior and attention problems. The variance percentage categories utilized were that of Cohen’s 1988 criteria for effect size: small=2-13%; medium=13-26% and large>26% (Achenbach T. , 2015).   For those individual syndromes, aggressive behavior had a percent of variance of 19. Attention problems, which also has sub-syndromes of inattention and hyperactivity/impulsivity, had a variance percent of 22. Inattention was 21 and hyperactivity/impulsivity had 14 percent of variance all at a significance of p<0.01 showing a medium but significant different between the referral students with the non-referral students (Achenbach & Rescoria, 2001). 
Another study looking at the criterion validity used a sample size of 176 school age students with a mean age of 10.8 (SD = 3.0) and 43% male plus 111 clinically diagnosed school age Chinese students with a mean age of 10.2 (SD = 2.9) with 82% male. This study reported good ICC with a median of .83 and a range of .66-.87 (Leung, et al., 2006). This tells us that the societies of American students versus Chinese students may differ, the high ICC shows us the high agreement in scoring.
Another validity to examine prior to the implementation of the TRF is the convergent validity or ensuring the items the TRF are relating variables that were indeed related. With Gomez’s, et al. research, a multitrait-multimethod (MTMM) approach was used with a correlated trait-correlated method minus 1 [CT-C(M-1)] to measure the convergent validity because the information from the ASEBA comes from multiple sources and measures multiple traits. This model accounts for the various sources and various variables being tested (2014). Archived data from the Academic Child Psychiatry Unit in Australia was used from 294 students of all ages between 5 and 18. Of the total sample, 70.5% were male (Gomez, Vance, & Gomez, 2014). 
The TRF was measured against the Anxiety Disorders Interview Schedule for Children, Parent version (ADISC-IV-P). Children and parents were interviewed separately for more accurate and honest answers while maintaining discretion (Gomez, Vance, & Gomez, 2014). The reliabilities of all TRF scales were at least moderate at >0.56 (Gomez, Vance, & Gomez, 2014). Results of the CT-C(M-1) model were consistency coefficients of 0.18 to 0.47 for the TRF supporting convergent validity (Gomez, Vance, & Gomez, 2014).
Achenbach and Rescorla, examined the odds ratio of having a diagnosis when exhibiting risk factors. With attention problems, the odds ratio was a 7. With the sub-syndromes of inattention and hyperactivity/impulsivity both received an odds ratio of 5. Lastly aggressive behavior was at 9. All of these look at those receiving “deviant” scores on the TRF.  To obtain a score of “deviant” the student has a score that is either clinical or borderline clinical according to the TRF scoring mechanism (Achenbach & Rescoria, 2001).
Discovery Education Assessment (DEA)
Test scores for the Discovery Education Assessment were shared for three rounds of testing, October, January and May.
The two scores obtained between October and January serve as baseline data. Tests were administered on the same day for each grade level on dates set by the school administration. All students within given grade levels tested simultaneously, but all grades did not test concurrently. Testing was to take place within a specified period of time that the grade level teachers and school administration agreed upon (Amburn, 2012). The Discovery Education Assessment measures academic achievement in reading, mathematics and science but for the purpose of this research only scores in reading and mathematics were collected. 
As a requirement of the No Child Left Behind Act (NCLB) of 2001, the U.S. Department of Education outlined six major criteria for scientifically based research to be used by vendors of educational measurement systems. Those six criteria as listed in NCLB of 2001 are as follows:
i. “Employs systematic empirical methods that draw on observation and experiment;
ii. Involves rigorous data analysis that are adequate to test the stated hypotheses and justify the general conclusions drawn;
iii. Relies on measurements or observational methods that provide reliable and valid data across evaluators and observers, across multiple measurements and observations, and across studies by the same or different investigators;
iv. Is evaluated using experimental or quasi-experimental designs in which individuals, entities, programs or activities are assigned to different conditions and with appropriate controls to evaluate the effects of the condition of interest, with a preference for random- assignment experiments, or other designs to the extent that those designs contain within-condition or across-condition control.
v. Ensures experimental studies are presented in sufficient detail and clarity to allow for replication or at minimum offer the opportunity to build systematically on their finding;
vi. Has been accepted by a peer-reviewed journal or approved by a panel of independent experts through a comparably rigorous, objective and scientific review;” (No Child Left Behind (NCLB) Act of 2001, 2002)
The Discovery Education Assessment documentation states that this assessment meets these criteria and has been approved as an education measure for the state of Tennessee. The content and reporting categories Discovery Education Assessment utilizes are continually updated within the assessment to align with Tennessee state standards. They are as listed:
Tennessee Reading Categories per TCAP
· Content
· Grammar Conventions
· Meaning
· Techniques and Skills
· Vocabulary
· Writing/Organizing
· Writing/Writing Process
Tennessee Mathematics Categories per TCAP
· Number Sense/Number Theory
· Computation
· Algebraic Thinking
· Real World Problem Solving
· Data Analysis and Probability
· Measurement
· Geometry
· Graphs and Graphing
(Shrago & Smith, 2015)
Obtaining research outlining all validity and reliability testing to verify their own claims was not a simple task. However, a phone interview with Amy Johnson from Discovery Education Assessment, resulted with a manual of operations which outlined their research for marketing the assessment to school systems (Johnson, 2015). Several research citations were included within this document but when searched, results were not located. A follow up email correspondence with the Education Commissioner for Tennessee, Candice McQueen, PhD resulted in an attempt on her part to have her staff contact me with the data the office used in approving this assessment for use in Tennessee public schools (McQueen C. P., 2015). To date no other supporting materials have been disclosed.
Within the document provided by Discovery Education Assessment, several reliability and validity study examples were illustrated. The median reading reliability using a Chronbach’s alpha was .85, with median sample sizes of 52,628. The median mathematics reliability was .79 with a median sample size of 49,014 (Shrago & Smith, 2015). There were no specific sample outlined as to the origins of this data, though. They state this data is specific to Tennessee but there was no more mention as to where the data came from exactly, how it was calculated or how it was gathered.
The following table is described to be the evidence that the questions are consistently measuring reading comprehension and mathematics ability. Test A was given in the fall, Test B in the winter and Test C in the early spring of 2012-2013 school year (Shrago & Smith, 2015). The DEA measures specific content areas throughout the year to allow teachers to cater instruction to maximize the academic achievement for the entire classroom. The same content areas are measured each year in grade/age appropriate instruments.  No more information other than the median sample size of 52,628 was disclosed.
Table ###: Testing reliability coefficients from Chronbach’s alpha for reading from Discovery Education Assessment
	2012-2013 Common Core Sample & Reliability Coefficients: Reading

	
	Test A
	Test B
	Test C

	
	N
	Reliability
	N
	Reliability
	N
	Reliability

	Kindergarten
	44,925
	0.71
	44,679
	0.66
	35,555
	0.75

	Grade 1
	83,140
	0.70
	73,166
	0.77
	64,948
	0.81

	Grade 2
	77,548
	0.84
	77,615
	0.85
	68,531
	0.84

	Grade 3
	55,568
	0.87
	52,628
	0.85
	44,207
	0.85

	Grade 4
	59,278
	0.85
	54,144
	0.83
	45,864
	0.85

	Grade 5
	59,212
	0.87
	54,429
	0.84
	44,982
	0.84

	Grade 6
	58,251
	0.88
	53,771
	0.83
	45,156
	0.85

	Grade 7
	56,219
	0.84
	52,001
	0.84
	42,548
	0.88

	Grade 8
	55,617
	0.86
	50,863
	0.88
	41,699
	0.88

	English 1
	16,159
	0.83
	11,705
	0.86
	
	

	English 2
	11,587
	0.88
	7,855
	0.85
	
	


(Shrago & Smith, 2015)
Table ####: Testing reliability coefficients for mathematics from Discovery Education Assessment
	2012-2013 Common Core Sample & Reliability Coefficients: Mathematics

	
	Test A
	Test B
	Test C

	
	N
	Reliability
	N
	Reliability
	N
	Reliability

	Kindergarten
	43,966
	0.68
	45,279
	0.79
	24,915
	0.82

	Grade 1
	82,368
	0.69
	73,745
	0.70
	64,266
	0.79

	Grade 2
	77,178
	0.73
	78,542
	0.82
	67,712
	0.83

	Grade 3
	55,648
	0.79
	53,792
	0.81
	44,294
	0.83

	Grade 4
	59,500
	0.78
	54,446
	0.78
	45,500
	0.81

	Grade 5
	59,464
	0.83
	55,300
	0.79
	45,134
	0.83

	Grade 6
	49,014
	0.78
	54,176
	0.77
	44,546
	0.81

	Grade 7
	56,724
	0.77
	52,205
	0.80
	42,573
	0.80

	Grade 8
	54,050
	0.77
	48,688
	0.80
	38,717
	0.80

	Algebra 1
	11,525
	0.72
	8,848
	0.77
	
	

	Algebra 2
	12,026
	0.71
	8,925
	0.66
	
	

	Geometry
	10,529
	0.50
	7,148
	0.63
	
	


(Shrago & Smith, 2015)
A breakdown for Tennessee specific research was provided and illustrated in table ###. This table explains the difference between schools utilizing Discovery Education Assessments and those not implementing this tool. This is the information DEA utilizes in marketing the assessment to the public school system to be used in Tennessee. This study took place during the 2004-2005 school year in the Metro Nashville public schools in Tennessee. It included sixty-five elementary and middle schools with approximately 20,000 students that utilize DEA. There were fifty-two elementary and middle schools with approximately 10,000 students that do not utilize DEA (Shrago & Smith, 2015). This table illustrates the difference between the DEA and non-DEA schools in the improvement of reading and mathematics.
Table ###: Comparison of proficient and/or advanced percentages for DEA and non-DEA schools in Metro Nashville, Tennessee for reading and mathematics.
	
	Reading
	Mathematics

	Grade Level
	Status
	Year
	N
	% Prof./ Adv.
	% Improve
	N
	% Prof./ Adv
	% Improve

	Combined
	DEA
	2005
	20,190
	82.45
	10.75
	21,549
	78.15
	7.21

	
	
	2004
	21,576
	71.70
	
	21,738
	70.94
	

	
	Non DEA
	2005
	10,167
	88.41
	7.45
	10,490
	83.43
	4.36

	
	
	2004
	10,143
	80.96
	
	10,172
	79.07
	

	

	Elementary
	DEA
	2005
	5,217
	86.20
	11.71
	5,765
	80.59
	8.33

	
	
	2004
	5,640
	74.49
	
	5,702
	72.26
	

	
	Non DEA
	2005
	5,215
	88.40
	8.91
	5,400
	81.81
	5.21

	
	
	2004
	5,309
	79.49
	
	5,338
	76.60
	

	

	Middle
	DEA
	2005
	14,948
	81.19
	10.42
	15,759
	77.31
	8.77

	
	
	2004
	15,917
	70.77
	
	16,017
	70.54
	

	
	Non DEA
	2005
	4,945
	88.41
	5.80
	5,083
	85.19
	3.45

	
	
	2004
	4,831
	82.61
	
	4,831
	81.74
	


(Shrago & Smith, 2015)
With this table, the percentage of improvement is greater for those students utilizing the DEA system as opposed to those students not utilizing it. Again, this study is the only statistical information made available to identify any justification the state of Tennessee has to implement this assessment across the state.
Data analysis method
In order to complete research on multiple classroom groups, a hierarchical linear model was utilized to assess change. This model enabled the classrooms to remain as an intact group within the school setting. Figure XX illustrates the hierarchy of the research population. This model enables within and between measures to examine the impact of the stability ball between the control group and the intervention group but also within the individual grade levels as well. This enables the variance of the teachers’ instruction style to be accounted for and the nested population to be evaluated appropriately.
Figure 1 Hierarchical breakdown of study population at Eaton Elementary SchoolEaton Elementary
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Classrooms were randomized to receive the intervention rather than randomizing at the level of students to reduce contamination (students not assigned balls using the stability balls in the classroom) and to make the study more palatable to teachers. Within each grade, teachers were drawn randomly to determine which class would be a control class and which class would be an intervention class. Through the stratified random sample, four classes were assigned to the control group and four to the intervention group among the first grade classes. Within second grade there were three control and four intervention classes at the beginning of the intervention. Third grade was represented with four classes in the control group and three in the intervention group. Lastly, fourth grade had three control and three intervention classes. All teachers were given the option to opt out should they find any unforeseen issues surface. As a result, one teacher in second grade decided to opt out three weeks into the intervention. The data collected for this class was destroyed. Data was collected from 136 students in 1st grade, 140 students in 2nd grade, 141 in 3rd grade and 80 in 4th grade, for an overall response rate of 80.2%. There were a total of 229 males and 268 females. Within each grade, the demographic breakdown was relatively similar. 
Table ###
Distribution of students in control and intervention groups
	Grade
	Intervention
n (%)
	Control
n (%)
	Total
n (%)

	1
	68 (50)
	68 (50)
	136 (100)

	2
	85 (61)
	55 (39)
	140 (100)

	3
	80 (57)
	61 (43)
	141 (100)

	4
	34 (43)
	46 (57)
	80 (100)

	Total
	267 (54)
	230 (46)
	497 (100)



With a randomized trial with pre and posttests for both the control and intervention groups, selection bias is greatly reduced.  This will also aid in clear and actual cause and effect relationship identification in this study.  Other studies on this subject have yet to have a solid foundation such as this to base findings.  To have results of the analysis of data to be credible, the statistical model must include a means for addressing the hierarchical nature of the data. The multilevel random effects model will accomplish that. It is a straightforward analytic approach for estimating the impact of the treatment for students within a classroom cluster while compensating for the lack of independence in the data for each individual student (Murnane & Willett, 2010). Underestimation of the standard errors is a result of a failure to account for stratification, weighting or clustering of the survey sample (Davern & Strief, 2009) 
This study makes two assumptions about the continuous dependent variables. First, within each classroom the outcome is normally distributed with a class-specific mean β0j and variance σ2. The second assumption is that between classes the outcome is normally distributed with mean γ00 and variance τ00. 
The level-1 model is as follows:
Yij = β0j + εij 
This represents the within-class level, the student, with β0j = the mean score of classroom j and εij = the student level residual.
The level-2 model is then:
β0j = ϒ00 + ϒ01 ball1 + uoj
This represents the between-class level, the class as a group, with β0j = the mean score of classroom j, ϒ00 = the mean score of all classrooms, and u0j = the difference in the mean scores of all classrooms and classroom and ϒ01 ball1 is the level 2 covariate of the interventionj. 
The mixed model equation would then be:
Yij = ϒ00 + ϒ01(ball)ij + (uoj + εij)
Over the course of a year students experience shared classroom experiences that move the group toward homogenization of the students within one classroom. The intraclass correlation identifies the differences between classes with such variables as teaching style. This will give us an idea of the level of homogenization that has taken place throughout the school year and thus will help us better attain more accurate standard errors (Murnane & Willett, 2010).  Variables that cannot be altered can be accounted for here.  When a regression was run on the impact of gender, the ICC for in all scenarios equaled 0.0002 demonstrating there was no difference in the effect of the ball on reading, math or behavior as a result of gender.

Power Analysis
To calculate the power analysis for this study, the William T. Grant Foundation offers the use of the Optimal Design software to compute power for group randomized trials.  With this software, the number of clusters or classes entered was 29 and the estimated number of students per class was 25.  The alpha was set at 0.05 with the correlation coefficient was estimated at the default of (ρ) at 0.05.  
Therefore, for this study, the population total is not the total student population of 750 students but 29 classes.   The student level will be examined, as well, but it is imperative that the power for the group level be strong enough or this will not be relevant for replication.
Table 1
Power analysis of 29 classes with 25 students in each class.
[image: C:\Users\Sheila Borders\Pictures\power graph.jpg]
α= significance level, F = Frequency, D= Duration, M = Occasions,
σ2 = class level variance, τ = group level variance, δ = difference in the variances
J = the number of groups or classes


Analysis of Data
This section breaks down the data analysis for this research.  It compares the impact the stability ball seating had or lack thereof on the math, reading and behavior scores of the students in grades 1-4. The key dependent variables are math and reading Discovery Test scores and the components of students’ behavior through the Teacher Report Form, TRF, of conduct, aggressive and attention deficit hyperactivity disorder syndromes. Scores for pretests in all three areas are compared to the posttests with the implementation of the stability ball on the intervention group. The same score sets for the control group were compared to the intervention group.
The response rate for TRF forms was 98% for the first round of collections with the pretest assessment.  Upon follow-up, the remaining two percent were either turned in or identified as no longer in attendance at Eaton Elementary essentially establishing a 100% response rate for the pretest TRF.  The information regarding the math and reading scores from the administration of the DEA were obtained from the principal for the entire student body of Eaton Elementary in grades 1 through 4 so that response rate was 100% as well with a total of 23 classes.  The final phase of the TRF assessment with the posttest was more challenging to obtain as teachers were busy with end of school tasks, field trips, and final grading.  The first submission was lacking with only 40% submitted.  The second submission brought more with all of the first grade classes and parts of second, third and fourth.  The third round of submissions gave the total of 22 classes roughly 86% of the participants of the pretest total.  The drop in student participation has two explanations.  First, one class decided to remove the intervention seating in the midst of the research, thus nullifying any pre or post data collected for this group.  Second, the number of students transferring from Eaton Elementary school make up the remaining incomplete TRF posttest submissions.  
After the collection of all pre and post TRF forms, pre and post math scores, and pre and post reading scores, data was entered into Stata Statistics/Data Analysis software version 12.1.  Stata was utilized for all calculations regarding this study.  Random effects GLS regressions were calculated by commands xtreg POSTTEST INTERVENTION PRETEST, i(IDENTIFIER). So if the effect of the ball on math scores were to be calculated the command prompt would be: xtreg mscore3 ball mscore1, i(classid).   Data that was incomplete was omitted from all calculations which came to approximately 2% of the total population. Though the percentage of total data that could be utilized dropped to 84%, this is still a high response rate considering the number of students involved in the overall research project.




CHAPTER 4
Results
Again, the key dependent variables are math and reading Discovery Test scores and the components of students’ behavior through the Teacher Report Form, TRF, of conduct, aggressive and attention deficit hyperactivity disorder (adhd) syndromes.  It is within conduct, aggressive, and adhd syndrome scores that the behaviors of this study are located.  When baseline or pretest scores were computed within Stata, the ICC for gender and intervention versus control group (ball) equals 0 for reading scores, math scores.  The ICC was 0.03 for ball and preadhd and 0.05 for gender and preadhd.  ICC was 0 for ball and preconduct and 0.04 for gender and preconduct.  Lastly, ICC was 0.02 for gender and preaggressive and 0.01 for ball and preaggressive.  This demonstrates a homogenous group.  There is very little difference between gender and groups for all the key dependent variables of this research. All scores used for the research were first calculated using software of DEA or TRF prior to the calculations within Stata v. 12.
Model #1 in Table 2 is the baseline regression model for conduct posttest. It contains only the intercept. It shows that the mean conduct score for all students is 0.63 (s.e. = 0.10). The within-student variance is 3.58 and the between-class variance is 0.08, resulting in an intraclass correlation of 0.02. This low intraclass correlation coefficient indicates that just a tiny proportion of the variance is due to differences in conduct between classes. In Model #2, the intervention of stability ball seating is introduced. The conduct mean for students without a ball is 0.50 (s.e. = 0.14). The coefficient parameter for the ball is 0.29 with a standard error of 0.20. However, the effect of the ball is not significantly different than zero, meaning the seating alteration has no statistically significant effect on the conduct scores of the students compared to those on traditional seating. The within-student variance remains constant at 3.58 but the between-class variance increases to 0.66. The intraclass correlation remains essentially the same at 0.02. Consistent with the non-significant value of the coefficient for the intervention, the model has a low R2, 0.0053.	Comment by CEHHS User: Conduct measured at which time point? Also, you use the term conduct here, but that doesn’t match the description of the syndromes on the TRF. There are three syndromes, right: aggression, hyper-activity and attention. But you only have two behavioral outcomes in your results. Please explain that discrepancy and rewrite as necessary.
 The pretest value of conduct is introduced as a control variable in Model #3. The coefficient for the stability ball seating is now 0.21, still not significantly different than zero. The coefficient for the pretest is 0.53, indicating that for each one-unit change in the pretest, the posttest increases by 0.53 units. The intraclass correlation in Model #3 at 0.013, which continues to support the finding from Model #1 that the individual student differences account for variability in the conduct scores as opposed to the differences between the groups. With the R2 at 0.005 with only the ball added into Model #2 it is clear the intervention has very little to no effect for the conduct scores for students within the intervention group. In Model #3, however the R2 is 0.49, suggesting that half the variance in conduct score is accounted for by the pretest score. 
Table 2: Parameter estimates, standard errors and selected goodness-of-fit statistics for three random effects multilevel models describing the fitted relationship between conduct scores and ball intervention. (n classes = 29)
	 Fitted Random-Effects Multilevel Model

	
	Model #1: The unconditional model
	Model #2: Conditional model that contains the main effect of ball
	Model #3: Conditional model that adds the main effect of pretests to Model #2

	Intercept
	.63(.10)***
	.50 (.14)***
	0.07(0.10)

	Ball
	
	.29 (.20)     
	0.21(0.14)

	Pretest
	
	
	0.53(0.02)***

	σ2ϵ
	3.58
	3.58
	1.84

	σ2u
	0.08
	0.66
	0.02

	R2total
	0.000
	0.0053
	0.4937

	Intraclass correlation, ρ
	0.0221
	0.0179
	0.0134


~p<0.10;*p<0.05; **p<0.01; ***p<0.001.
Aggressive behavior is another outcome variable measured in this study. Table 3 outlines the statistics from the three levels of tests for aggressive behavior; intercept only in Model #1, posttest with the introduction of the stability ball in Model #2 and pretest with stability ball in Model #3. Model #1 shows that the mean aggressive score for all students is 1.13 (s.e. = 0.22). The within-student variance is 12.58 and the between-class variance is 0.53, resulting in the low intraclass correlation of 0.04. This pattern is not much different than the scores in conduct. In Model #2, the intervention of stability ball seating is added to the model. The mean score for aggressive behavior is 0.77 (s.e. = .28) for students without a ball. The parameter of the coefficient for the ball is 0.78 with a standard error of 0.41. The effect of the ball is 0.03 which shows that there is not any change in aggressive behavior due to the implementation of the stability ball. The within-student variance for the addition of the ball remains constant at 12.58 but the between-class variance decreases to 0.40. The intraclass correlation decreases slightly to 0.03. Consistent with the non-significant value of the coefficient for the intervention, the model has a low R2, 0.011.
In Model #3 the pretest score for aggressive behavior is introduced as a control variable. The stability ball seating coefficient is now -0.05. The coefficient for the pretest is 0.61, indicating that for each one-unit increase in the pretest, the posttest increases by 0.61 units. The intraclass correlation in Model #3 is 0.39, which continues to support the finding from Model #1 that the individual student differences account for variability in the aggressive behavior scores as opposed to the differences between the groups. With the R2 at 0.011 with only the ball added into model #2, it is clear the intervention has very little to no effect for students within the intervention group for aggressive scores. In Model #3, however the R2 is 0.64, suggesting that the majority of the variance in aggressive score is accounted for by the pretest score. 
Table 3: Parameter estimates, standard errors and selected goodness-of-fit statistics for three random effects multilevel models describing the fitted relationship between aggressiveness scores and ball intervention. (n classes = 29)
	Fitted Random-Effects Multilevel Model

	
	Model #1: The unconditional model
	Model #2: Conditional model that contains the main effect of ball
	Model #3: Conditional model that adds the main effect of pretests to Model #2

	Intercept
	1.13(0.22)***
	0.77(0.28)~
	-0.05(0.18)

	Ball
	
	0.78(0.41)**
	0.33(0.26)

	Pretest
	
	
	0.61(0.02)***

	σ2ϵ
	12.58
	12.58
	4.51

	σ2u
	.53
	.40
	0.18

	R2total
	0.0000
	0.011
	0.64

	Intraclass correlation, ρ
	.04
	.031
	0.39


~p<0.10;*p<0.05; **p<0.01; ***p<0.001.
The last behavior trait measured is attention deficit hyperactivity disorder (ADHD). Table 4 displays Model #1 again as the baseline model that contains only the intercept for ADHD scores. With ADHD there is a small difference between the classes as opposed to within the classes as demonstrated by a low intraclass correlation of 0.08. The ADHD mean score for all students is 2.21 with standard error of 0.31, and the within-student variance and the between-class variance is 17.68 and 1.59 respectively. The intervention of stability ball seating is again introduced in Model #2. The ADHD mean for students without a ball is 1.85 with a standard error of 0.42. The parameter estimate for the ball is 0.78 with a standard error of 0.62. The between-class variance declines ever so slightly to 1.52 but the within-student variance remains constant at 17.68. The effect of the ball is not significantly different than zero, which shows that utilization of stability ball seating in classroom settings does not impact ADHD-type behavior in children. The intraclass correlation remains the same at .08. Consistent with the non-significant value of the coefficient for the intervention, the model has a low R2, 0.0072.	Comment by CEHHS User: This is really confusing. Is this the two sub-scales combined? Why don’t you look at them separately? I thought you said you would in the methods. You need to justify why you look at them together. Moreover, you are not measuring a clinical disorder but rather you have a very rough measure of a syndrome. Please, don’t be so sloppy. These are the scores that were generated via the TRF software.  The aggressive scores were your addition, there is not a separate score for hyperactivity or inattention, they are combined into conduct and adhd scores.  I can explain this but not aggressive.
The control variable of the pretest is again introduced in Model #3. The coefficient for the stability ball seating is now 0.05. The difference in the ball is still not significantly different than zero. The coefficient for the pretest is 0.69, indicating that for each one-unit increase in the pretest, the posttest increases by 0.69 units. Model #3 continues to support the finding that the individual student differences account for variability in ADHD scores as opposed to the differences between the groups, with an intraclass correlation of 0.09. With the R2 at 0.007 with only the ball added into Model #2 it is clear the intervention has very little to no effect for the ADHD scores for students within the intervention group. The variance in ADHD score is accounted for by the pretest score with the R2 at 0.69 in Model #3. 
Table 4: Parameter estimates, standard errors and selected goodness-of-fit statistics for three random effects multilevel models describing the fitted relationship between ADHD scores and ball intervention. (n classes = 29)
	Fitted Random-Effects Multilevel Model

	
	Model #1: The unconditional model
	Model #2: Conditional model that contains the main effect of ball
	Model #3: Conditional model that adds the main effect of pretests to Model #2

	Intercept
	2.21(0.31)***
	1.85(0.42)***
	0.05(0.25)

	Ball
	
	0.78(0.62)
	-0.23(0.36)

	Pretest
	
	
	0.69(0.02)***

	σ2ϵ
	17.68
	17.68
	5.54

	σ2u
	1.59
	1.52
	0.51

	R2total
	0.0000
	0.0072
	0.69

	Intraclass correlation, ρ
	0.08
	0.08
	0.09


~p<0.10;*p<0.05; **p<0.01; ***p<0.001.
Academic achievement is also assessed with this research. The two areas of academics examined are standardized mathematics and reading scores. Model #1 in Table 5 is the baseline model for math that contains only the intercept. The mean math score for all students is 1419.88 with a standard error of 18.87. The within student variance is 30252.00 and the between class variance is 7480.62, producing in the intraclass correlation of 0.198. This high intraclass correlation demonstrates the impact in student learning is a result of the teacher. In Model #2, the intervention of stability ball seating is introduced. The mean math score for students without a ball is 1420.38 with a standard error of 26.24. The coefficient for the ball is -1.17 with a standard error of 38.62. It appears the stability ball has no impact on the math scores of students, as the effect of the ball is not significantly difference than zero. The within-student variance remains constant at 30252.00, and the between-class variance slips to 7863.98. The intraclass correlation increases slightly to .21. Consistent with the non-significant value of the coefficient for the intervention, the model has a low R2, .0001.
 The pretest math score, from the standardized test taken in October of 2012 is introduced as a control variable in Model #3. The coefficient for the stability ball seating is now 2.56. The difference in the ball is still not significantly different than zero. The coefficient for the pretest is 0.37, indicating that for each one-unit increase in the pretest, the posttest increases by 0.37 units. Though the school administration says they try to avoid ability grouping, there may be some taking place with this group. With the R2 at 0.0001 with only the ball added into Model #2 it is clear the intervention has very little to no effect for the math scores for students within the intervention group. In Model #3, however the R2 is 0.116, suggesting the education, not the ball is responsible for any changes taking place.	Comment by CEHHS User: You have two pretest scores. Why did you choose to include only one of them? That was a call you made.  I do not remember why, but you had a reason.  Maybe we can revisit this tomorrow? And why the October one? Need to explain this decision in the methods section. Why, especially do you include both pretests for reading in a Model 4 but not for math? Again, we discussed this and went back and forth.  
Table 4: Parameter estimates, standard errors and selected goodness-of-fit statistics for three random effects multilevel models describing the fitted relationship between math scores and ball intervention. (n classes = 29)
	Fitted Random-Effects Multilevel Model

	
	Model #1: The unconditional model
	Model #2: Conditional model that contains the main effect of ball
	Model #3: Conditional model that adds the main effect of pretest 1 to Model #2

	Intercept
	1419.88(18.87)***
	1420.38(26.24)***
	920.50(91.50)***

	Ball
	
	-1.17(38.62)
	2.56(25.27)

	Pretest
	
	
	0.37(0.07)***

	σ2ϵ
	30252.00
	30252.00
	29899.52

	σ2u
	7480.62
	7863.98
	2236.42

	R2total
	0.0000
	0.0001
	0.116

	Intraclass correlation, ρ
	0.198
	0.206
	0.070


~p<0.10;*p<0.05; **p<0.01; ***p<0.001.
Model #1 in Table 6 is the baseline model that contains only the intercept for the standardized reading score. It shows that the mean score for all students is 1443.33 (s.e. = 19.97). The within-student variance is 3744.30 and the between-class variance is 10151.21, resulting in the intraclass correlation of 0.73. This higher intraclass correlation coefficient indicates that the majority of the variance is due to differences in reading between classes as opposed to within each classroom. In Model #2, the intervention of stability ball seating is introduced. The mean for reading for students without a ball is 1444.77 with a standard error of 27.78. The coefficient for the ball is -3.12 with a standard error of 41.89. This is not significantly different than zero meaning there is no impact on the reading scores of students from sitting on the stability ball. The within-student variance remains constant at 3744.30 but the between-class variance increases to 10580.32. The intraclass correlation remains the same at 0.74. Consistent with the non-significant value of the coefficient for the intervention, the model has a low R2, 0.0003.
The first reading pretest, administered in October 2012, is introduced as a control variable in Model #3. The coefficient for the stability ball seating is now 355.78, still not significantly different than zero. The coefficient for the pretest is 0.99, indicating that for each one-unit increase in the reading pretest, the posttest increases by 0.99 units, an almost perfect correlation. The intraclass correlation in Model #3 at 0.128, which continues to support the finding from Model #1 that the individual student differences account for variability in the reading scores as opposed to the differences between the groups. With the R2 at 0.0003 with only the ball added into Model #2 it is clear the intervention has very little to no effect for the reading scores for students within the intervention group. In Model #3, however the R2 is 0.78, suggesting that the majority of the variance in reading score is accounted for by the pretest score. 
The second reading pretest, administered in January 2013, is then introduced as a control variable in Model #4. The coefficient for the stability ball seating is now 176.47. The difference in the ball is still not significantly different than zero. The coefficient for the pretest is 0.90, indicating that for each one-unit increase in the pretest, the posttest increases by 0.90 units. The intraclass correlation in Model #3 at 0.008, which, again, continues to support the finding from Model #1 that the individual student differences account for variability in the reading scores as opposed to the differences between the groups. With the R2 at 0.0003 with only the ball added into model #2 it is clear the intervention has very little to no effect for the reading scores for students within the intervention group. In Model #4, however the R2 of 0.846, suggests that most of the variance in reading score is accounted for by the pretest score. 

Table 4: Parameter estimates, standard errors and selected goodness-of-fit statistics for three random effects multilevel models describing the fitted relationship between reading scores and ball intervention. (n classes = 29)
	Fitted Random-Effects Multilevel Model

	
	Model #1: The unconditional model
	Model #2: Conditional model that contains the main effect of ball
	Model #3: Conditional model that adds the main effect of pretest 1 to Model #2
	Model #4: Conditional model that adds the main effect of pretest 2 to Model #2

	Intercept
	1443.33(19.97)***
	1444.77(27.78)***
	355.78(41.89)***
	176.47(27.31)***

	Ball
	
	-3.12(40.88)
	0.99(8.92)
	-0.39(4.56)

	Pretest
	
	
	0.79(0.03)***
	0.90(0.02)***

	σ2ϵ
	3744.30
	3744.30
	2295.62
	1756.30

	σ2u
	10151.21
	10580.32
	338.25
	14.22

	R2total
	0.000
	0.0003
	0.779
	0.846

	Intraclass correlation, ρ
	0.73
	0.739
	0.128
	0.008


~p<0.10;*p<0.05; **p<0.01; ***p<0.001.


CHAPTER 5
FINDINGS, CONCLUSION AND IMPLICATIONS
Introduction
Seating plays a larger role in the everyday live and education of students in the classroom setting. Numerous studies with varied populations have researched seating in the classroom.  Many have identified clear and concise benefits such as with Bill, Capell, Ivory and Schilling, In this study, introducing the stability ball in the classroom of the general student population is not so clear. It appears no major impact is attained in relation to the academic achievement concerning reading or mathematics. Even more so, behavior does not seem to improve, either.  Though small changes due take place within each classroom as the school year progresses, the data cannot report a significant change in that progress is due to seating but instead can be the teacher, the classroom interaction, or even the learning environment as a whole, even.  
With the small sample within this study due to the nested behavior of the classrooms within the school setting, perhaps if this study were duplicated using an entire school system or at least multiple schools of similar grades results may differ.  Benefits of this study do lie within the measures utilized.  Had more subjective methods been implemented as in other studies, again, different results may have emerged.  However, the rigor behind these measures were a strength in that personal biases were minimized greatly.  
Based upon this research alone, stability ball seating lacks any significant benefit to the general student population in terms of increasing grades in math or reading.  The alternative seating also has no significant benefit to improving the overall behavior of these students as well.  Though some teachers requested to retain several stability balls in their classroom, no teacher asked to maintain an entire classroom of seating.  Many utilize the alternative seating as incentive within the classroom since the children enjoyed using the seats.  Other teachers retained the stability balls for students that may be exhibiting signs of adhd or asd traits as they say they did notice behavior improvements among those students. However no specific data was collected to determine the potential diagnosis of students teachers identified as such.  
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