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Abstract

 

 This study examines the use of mastery motivational climate in an inclusive 

physical education setting. Mastery motivational climates (MMC) are grounded in 

achievement goal theory and the TARGET principles. Research has found mastery 

motivational climates to be effective for children with disabilities’ skill acquisition. The 

purpose of this study was (1) to examine the effects of a mastery motivational climate on 

the attainment of two skills in children with developmental delays, (2) to determine how 

long it takes for a mastery motivational climate to be effective for students with 

developmental delays in an inclusive setting, and (3) to determine participants’ retention 

of those skills at least two weeks after the removal of the motor skills intervention. Three 

teams of six, four non-disabled peers and two children with a disability (dyad), each 

independently participated in a multiple baseline design measuring skill mastery of 

overhand throwing and hopping. The intervention took place during physical education 

class at a public elementary school. Results revealed that all children with a disability 

achieved skill mastery in both throwing and hopping after a total of 12 to 13 sessions. 

One hundred percent retention of skill acquisition was present for two of the three dyads 

while the third dyad regressed in skill performance; however, they did maintain a higher 

skill performance than they had at baseline. The findings from this study add to the 

literature by supporting the use of a MMC in an inclusive physical education setting. 
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CHAPTER I 

INTRODUCTION 

 Children in American schools face numerous obstacles for accessing quality 

physical education (PE). Lack of administrative support within each school as well as 

education policy are two such obstacles. The latest reauthorization of the Elementary and 

Secondary Education Act (ESEA, 1965) known as the Every Student Succeeds Act 

(ESSA, 2015), has for the first time provided federal education funding to physical 

education. The Every Student Succeeds Act previously had been called the No Child Left 

Behind Act (NCLB, 2001), which at the time provided new standards and accountability 

requirements public schools had to meet in order to qualify for federal education money. 

However, NCLB only provided education funding to core content areas. ESSA included 

physical education as part of a well-rounded education qualifying it for money. While 

this is promising for PE, a wide variance of policies still exists across levels of 

government and states (Cooper et al., 2016). Additionally, resources are lacking, and the 

implementation of these policies is inconsistent. The support for general PE from the 

federal government with ESSA does come with challenges and meeting the requirements 

of ESSA is a new obstacle teachers, administrators, and government officials must face 

together. The obstacles can become more challenging when deciding the best course of 

action for students with disabilities.  

Physical education has played a unique role in American public schools since the 

introduction of the Education for All Handicapped Children Act (PL 94-142, 1975). PL 
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94-142, now known as the Individuals with Disabilities Education Improvement Act 

(IDEA), has since its passage required specialized instruction in PE for students with 

disabilities. IDEA calls for the use of the least restrictive environment (LRE) for the 

individual for all instruction. These environments range from a separate school to the 

general education setting. The overall goal is to have all children participating in general 

education one hundred percent of the time.  

 In school PE the most restrictive setting for a child would be in a separate PE 

class with other students who require a similar level of support to be successful. Because 

of their disability, these children are unable to access the general curriculum without 

significant modifications, therefore making the setting more restrictive. Another level of 

support would be to provide PE in the general setting but with the assistance of an 

adapted physical education specialist. The least restrictive environment possible is in the 

general PE class with no assistance.  

 Elementary PE teachers typically provide instruction to multiple classrooms of 

students at one time, thus making the size of the PE class at least twice the size of a 

typical classroom teacher’s class. When class size increases the amount of individualized 

instruction tends to decrease (Gross & Buchanan, 2014; Konstantopoulos & Sun, 2014). 

This decrease in individualized instruction is especially detrimental to a child with a 

disability. While the child may or may not have motor delays, other delays such as 

communication, cognition, and behavior tend to reduce the quality of learning for these 

children (Mayes & Calhoun, 2007). Establishing an instructional environment that factors 

in large class sizes and a wide range of abilities can be challenging. Teachers are tasked 

with creating instructional environments, or climates, which optimize student motivation 
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(Brophy, 1983). Teachers create the instructional climate by considering what is valued 

in the classroom, how success is defined, motives for effort, the assessment of mistakes, 

and how students are evaluated (Ames & Archer, 1988) Research shows that when a 

performance climate is established students’ attitudes towards physical education and 

their abilities decreases when compared to a mastery climate (Standage, Treasure, 

Hooper, & Kuczka, 2007). Performance climates emphasize competition and dominance 

of the highly skilled over the lower skilled students. Dweck (1986) and Dweck and 

Leggett (1988) note that the establishment of this type of climate leads to students 

avoiding tasks that are challenging.  

In contrast to a performance-based climate, mastery motivational climate (MMC) 

focuses on a student’s ability level and feeling of self-worth based on self-established 

goals (Ames, 1992; Dweck, 1986; Nicholls, 1984a). MMC is rooted in Ames (1992) 

TARGET classroom structures. TARGET stands for task, authority, recognition, 

grouping, evaluation, and time. Prior PE research, examines the use of the TARGET 

structure. Valentini and Rudisill (2004b) looked at the effectiveness of TARGET with 

kindergarten age children while Todorovich and Curtner-Smith (2001, 2002) examined 

children in third and sixth grade. Valentini, Rudisill, & Goodway (1999) make the 

argument that MMC empowers teachers to meet the needs of a wide range of skill 

abilities.  

Statement of the Problem 

Inclusive PE has been around for many years; in fact, PE has traditionally been 

one of, if not the only inclusive setting in which many students with disabilities 

participate (McClenaghan, 1981). Also, the general education setting includes an 
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increasing number of students with disabilities with more substantial needs for support. 

As Morningstar, Kurth, and Johnson (2017) point out less than ten percent of students 

with autism spectrum disorder (ASD) and intellectual disabilities (ID) receive education 

in a separate environment, meaning 90% or more of these students are accessing the 

general education setting at some point during the school day. PE teachers have embraced 

this push but still struggle to effectively instruct students with disabilities (Lieberman, 

Cavanaugh, Haegele, Aiello, & Wilson, 2017).  

The climate of an educational setting may impact student motivation and 

engagement in learning. (Ames & Archer, 1988). Teachers can structure the climate in 

their classroom to be one that is mastery or one that is performance which consequential 

may sway the motivation orientation of the students (Walling, Duda, & Chi, 1993). 

Meeting the needs of a varying spectrum of skill abilities is essential when 

providing instruction to students with disabilities in an inclusive setting. The use of a 

MMC has been shown as an effective strategy for improving the motor skills of children 

with and without disabilities (Valentini, Pierosan, Rudisill, & Hastie, 2017; Valentini & 

Rudisill, 2004c, 2004b). 

Purpose of the Study 

 The purpose of this study is to examine the effects of a MMC physical education 

intervention on children with developmental delays. Specifically, the purposes will be to 

determine:  

• What are the effects of MMC on the ball skill of overhand throwing in children 

with developmental delays? 
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• What are the effects of MMC on the locomotor skill of hopping in children with 

developmental delays?  

• How long does it take for participants to become competent with the skill of 

overhand throwing?  

• How long does it take for participants to become competent with the skill of 

hopping?  

• Are the skill gains acquired in overhand throwing and hopping retained by 

participants at least two weeks after the intervention has concluded?  

Definition of Terms 

Mastery motivational climate: A teaching environment that is based on the TARGET 

principles (Epstein, 1988). It emphasizes task mastery as opposed to performance 

dominance. Mastery motivational climate aligns with the mastery or task facet of 

achievement goal theory (Nicholls, 1984b) 

Single subject research design: A case study design that evaluates a specific intervention 

technique but often fails to include a control group (Kratochwill & Levin, 1992) 

Students with disabilities:  

“The term ‘child with a disability’ means a child with intellectual disabilities, hearing 

impairments (including deafness), speech or language impairments, visual impairments 

(including blindness), serious emotional disturbance (referred to in this chapter as 

“emotional disturbance”), orthopedic impairments, autism, traumatic brain injury, other 

health impairments, or specific learning disabilities; and who, by reason thereof, needs 

special education and related services” (Individuals With Disabilities Education 

Improvement Act of 2004, 2004). 
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Team: A team in this study consists of six children in total, two children with a disability 

and four typically developing peers. 

Dyad: For this study, a dyad is defined as the two children with a disability from a team. 

Data were only collected from the members of the dyad.
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CHAPTER II 

REVIEW OF LITERATURE 

 Student achievement motivation has been a subject of educational research for 

more than 20 years. This chapter will provide an overview of the literature on 

achievement goal theory, mastery motivational climate, inclusive physical education, and 

evidenced-based practices in physical education.  

Achievement Goal Theory 

Achievement goal theory began as a dichotomous model for understanding 

motivation in classrooms (Ames, 1992; Dweck, 1986; Nicholls, 1989). It consists of two 

main constructs, achievement goal orientation and achievement goal climate (Ames, 

1992; Duda & Nicholls, 1992; Xiang, Bruene, & McBride, 2004). Achievement goals are 

broken down into two types of orientations: mastery, also referred to as task, and 

performance, also referred to as ego (Ames, 1992; Nicholls, 1989). Mastery goals have 

an emphasis on mastering a task while performance goals are ego-centered with an 

emphasis on dominance over others (Ames, 1992; Nicholls, 1984; Xiang et al., 2004).  

More recently two additional goal orientations have become part of achievement 

goal theory. These additions place the original two orientations in an approach-avoidance 

relationship. Duda & Nicholls (1992) added performance-avoidance, and Elliot & 

McGregor (2001), and Pintrich (1999) added mastery-avoidance. When the goal 

orientations are broken down further into the four-goal constructs, the achievement 

behaviors become explained more specifically. For instance, a performance-approach 
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goal means the individual wants his or her performance to be judged as competent, while 

a performance-avoidance goal oriented individual avoids the task for fear of judgments 

that are unfavorable based on the individual's incompetence (Elliot & Church, 1997; 

Guan, Xiang, McBride, & Bruene, 2006). Mastery-approach goal individuals aim to 

master the task and have a better understanding while mastery-avoidance goal orientation 

individuals avoid the task for fear of not being able to master it (Chen, Wu, Kee, Lin, & 

Shui, 2009; Elliot & McGregor, 2001; Guan et al., 2006). 

The other main construct of achievement goal theory suggests that the 

environment or climate has a goal structure that may affect motivation and engagement 

of students’ learning (Ames & Archer, 1988). The teacher’s instructional style or other 

learning setting can emphasize a mastery or performance achievement goal. Such an 

environment can in turn influence the motivation orientation of the student (Walling et 

al., 1993). 

TARGET 

Epstein (1988) introduced the six dimensions of a learning environment known as 

the TARGET structure. The six dimensions of TARGET are task, authority, recognition, 

grouping, evaluation, and time. Ames (1992) established principles for classrooms of 

each dimension for teachers to consider. A mastery motivational focused classroom must 

consider each of the TARGET dimensions.  

Task 

The task component involves planning for various levels of difficulty based on 

curricular outcomes (Valentini et al., 1999). Tasks need to match the range of abilities of 

each child’s skill and ability level, be challenging, be novel, and offer multiple options. 
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Todorovich and Curtner-Smith (2002) in their study compared ego and task climates. In a 

task or mastery climate, they allowed children to choose the tasks they wanted and could 

set their own goals for the task. The presence of choices was in contrast to an ego or 

performance climate that required all children to complete the same tasks with goals that 

were set by the instructor.  

Authority 

Authority includes the responsibilities of decision making, management and 

monitoring of work (Ames, 1992; Valentini et al., 1999). Students and teachers within a 

mastery climate share these responsibilities. These responsibilities could include 

choosing in which tasks to participate (Todorovich & Curtner-Smith, 2002; Valentini & 

Rudisill, 2004a), or in the making of and enforcement of rules (Valentini et al., 2017; 

Valentini & Rudisill, 2004a).  

Recognition 

 Recognition is the use of formal and informal motivators (Valentini et al., 1999). 

Providing recognition in private is essential in a mastery climate. Children receive private 

recognition for effort and achievement of goals as well as feedback (Barkoukis, 

Tsorbatzoudis, & Grouios, 2008; Logan, Robinson, Webster, & Rudisill, 2015; Morgan 

& Carpenter, 2002; Todorovich & Curtner-Smith, 2002; Valentini et al., 2017; Valentini 

& Rudisill, 2004a). Xiang, McBride, and Solmon (2003), described the use of a ticket 

system used by a teacher in their study. Students received tickets for effort and displaying 

appropriate behavior that could be cashed in for prizes at the end of each week. Such 

motivators, awarded privately, can increase the impact of private recognition and reduce 

the impact of public comparison.  
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Grouping 

 Grouping takes into consideration the commonalities and differences of varying 

characteristics that either include or exclude a child from a group. An example of 

grouping that is not mastery is putting all boys together, or all high skilled children 

together. In devising mastery climates teachers let students form heterogeneous groups, 

or they remove the use of groups altogether (Logan et al., 2015; Martin, Rudisill, & 

Hastie, 2009; Morgan & Carpenter, 2002; Todorovich & Curtner-Smith, 2002; Valentini 

& Rudisill, 2004a). In other words, groups can be varied sizes, and children can work in 

groups or work independently. 

Evaluation 

 Evaluation is the monitoring of progress (Valentini et al., 1999). Both teachers 

and students evaluate progress within a mastery climate in physical education (Barkoukis 

et al., 2008). Each’s abilities, and goals form the basis for assessment of one’s progress. 

Teachers can assist with the self-evaluation of a child’s performance through the use of 

task cards or posters to be used to give visual cues of what a task looks like (Valentini et 

al., 1999). 

Time 

 Time deals with the pace of the lesson, and the total time each task is worked on 

by a student during a lesson (Valentini et al., 1999). Freedom is provided to students in a 

mastery climate to come and go from tasks as they see fit for their individual needs 

(Barkoukis et al., 2008; Martin et al., 2009; Valentini et al., 2017; Valentini & Rudisill, 

2004a). Increasing opportunities for engagement is another example of increasing time on 

task for children in an MMC. Morgan and Carpenter (2002) provided task progressions 
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during their track and field intervention to reduce waiting at throwing events. This use of 

differentiated instruction allowed for students to spend more time engaged in a task that 

aligned with their ability level. 

Some research demonstrates the effectiveness of mastery climates for children 

with disabilities, but the pool is somewhat limited. Valentini and Rudisill (2004a) ran a 

mastery-based intervention in Brazil with nineteen children with a mean age of 8.14 

years. When compared to other disabled children who did not receive a mastery 

instructional approach they made significant improvements in their locomotor abilities. 

The intervention these children received was structured on the TARGET principles and 

applied to all who participated; not just those with a disability.  

Valentini and Rudisill (2004b) ran a similar mastery based intervention in the 

United States with comparable results. Participants who are developmentally delayed 

took part in this study. A follow-up assessment found children who received the mastery 

intervention not only significantly outperformed the control group at the end of the 

intervention but did so six months later as well.  

Robinson (2011) investigated preschoolers in another study that looked at the 

effectiveness of a mastery approach for children with developmental delays. These 

children saw significant improvement after a 9-week intervention on their ball skills. 

Also, they reported a higher level of perceived physical competence as the time went on.  

A recent study (Valentini et al., 2017) looked at how children with and without 

disabilities performed on both physical skill development and verbal recall. Similar to the 

first study, this one took place in Brazil and included a total of 64 children. Eighteen 

children with a disability participated in this study. Motor skill performance was found to 
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increase for both children with and without a disability assigned to the mastery group. 

Such a finding demonstrates that mastery climate is useful for children with a disability in 

a physical education setting. Lastly, this study found that children with a disability in the 

mastery group showed better verbal recall of the motor skills when compared to the other 

group. 

Mastery Motivational Climate 

 Epstein (1988) maintains that when teachers focus on the environment of their 

classroom, they can better create programs that are more responsive to the students. 

Research has shown that classroom environments based around mastery motivational 

climate demonstrate positive response from students (Dorogi, Szabo, & Bognár, 2008; 

Hastie, Rudisill, & Boyd, 2016; Valentini & Rudisill, 2004c, 2004a) 

Mastery motivational climates place value on the process of learning by providing 

individualized standards for learning and opportunities for the student to guide their 

learning (Ames, 1992). Mastery motivational climate uses strategies for implementing the 

six dimensions of the TARGET structure (Epstein, 1988) in the classroom setting (Ames, 

1992; Ames & Archer, 1988). 

Physical education researchers have explored teacher preferences for a climate, 

and student preferences of goal orientations. Researchers have aimed to understand 

student behaviors, responses and predicted beliefs. Xiang and others (2004), set out to 

better understand what achievement goals children had while participating in a school 

running program. They found that mastery approach oriented students had stronger 

persistence and better one-mile run performance. Treasure and Roberts (2001) wanted to 

see if learning climates played a role in the achievement beliefs for students in physical 
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education and discovered that students had a positive perception of mastery climate and a 

negative perception of performance climate. Other research has focused on age and how 

it relates to the possible change of climates by teachers (Xiang, McBride, & Solmon, 

2003). Video analysis of 505 lessons showed that 95% of the lessons for second graders 

and 70% of the lessons for the fourth graders provided a variety of activities. However, 

during interviews, the teachers said that they believed that the fourth graders got more 

choices than the second graders.  

Another study compared students for 4th, 8th, and 11th grades in the USA and 

China to see if cultural differences exist with goal orientations. Overall, regardless of 

culture or grade, mastery orientation was preferred over performance. Additionally, they 

found that American children in fourth and 11th grade to be more mastery-oriented than 

their Chinese counterparts. Shen, Chen, & Guan (2007) examined how achievement goals 

and interest influence in-class physical activity and learning achievement. They found 

that mastery goals and interest are predictors of knowledge gain. They also found that 

students with performance-avoidance were more active in class and took more 

pedometer-measured steps. All these findings support the use of a mastery climate for the 

learning environment.  

 The studies just discussed demonstrate that mastery motivational climates are an 

effective instructional approach for children with a disability in physical education. These 

studies used the TARGET principles to direct instruction. Some of the techniques used 

for each dimension are as follows. Task: novel tasks, and varying levels of difficulty; 

Authority: individualized goals, and creating of rules; Recognition: private recognition 

and praise for effort and achievement; Grouping: choice to play with whomever or 
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individually, and use of a peer models; Evaluation: peer-check of performance, and self-

check of performance with use of task cards; Time: lessons paced by the child, and child 

could spend as much or as little time working on a skill. 

Special Education and Adapted PE 

Special Education law has seen numerous changes over the years and can trace its 

origins back to the civil rights movement and the Brown versus Board of Education of 

Topeka, Kansas supreme court case. The decision that education is a right for all children 

and must be provided in an equal fashion laid the groundwork for special education 

today.  

Special Education Law 

Fourteen years later, in 1968, the Handicapped Children’s Early Education 

Assistance Act (HCEEP), or PL 90-538, was passed and created funding and early 

education programs with the requirement of parental involvement. In 1972, Mills v. 

Board of Education in the District of Columbia was heard by the United States District 

Court to decide if the school district could withhold the enrolling of some 12,000 students 

with a disability because of insufficient funding. The court ruled that school districts 

cannot make enrollment decisions due to lack of resources or funding because of the 

equal protection clause of the Fourteenth Amendment. These cases and law established a 

rationale for the creation of Section 504 of the Rehabilitation Act, PL 93-112, in 1973 

and the Education for All Handicapped Children Act (EAHCA), PL 94-142 in 1975. 

Section 504 is a civil rights law which requires equal access to an individual with 

a disability to programs receiving federal money. Specifically, it prohibits the 

discrimination in an educational setting. Section 504 established access to education and 
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the prohibition of discrimination against children with disabilities but did not put forth 

specific regulations for how to effectively educate such a child.  

It was PL 94-142, EAHCA, that established the Individualized Education 

Program (IEP), Free Appropriate Public Education (FAPE), and least restrictive 

environment (LRE) for children 3 to 21 years of age. EAHCA required procedural 

safeguards and the requirement of multidisciplinary assessments for services. PL 94-142 

states “The term 'special education' means specially designed instruction, at no cost to 

parents or guardians, to meet the unique needs of a handicapped child, including 

classroom instruction, instruction in physical education, home instruction, and instruction 

in hospitals and institutions.” The 1986 amendment of PL 99-457 added the rights and 

fortifications of PL 94-142 to children ages 2 and under with early intervention services. 

In 1990, the definition of special education changed slightly with PL 101-476 but still 

states instruction explicitly in physical education. Other provisions included adding two 

more disability categories to the eligibility criteria, autism, and traumatic brain injury, 

bringing the total to 13 qualifying conditions for special education. Another notable 

change came with the introduction of person first terminology and a new title for the law: 

the Individuals with Disabilities Education Act (IDEA).  

Also in 1990, the Americans with Disabilities Act (ADA), PL 101-336, was 

signed into law providing all Americans, including children, access to government 

facilities, transportation, and nondiscriminatory practices by employers as well as other 

rights, regardless of disability. This required schools to make sure they were accessible to 

all students; for instance, building ramps to use instead of stairs for a child with a 

mobility disability or redesigning buildings and other school environments to be more 
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acoustically appropriate for children with hearing loss or noise sensitivities (Sorkin, 

2000). Accessibility concerns have implications on the physical education setting as well 

since environmental barriers such as grass and dirt are inherently inaccessible to children 

with disabilities (Rimmer, Riley, Wang, Rauworth, & Jurkowski, 2004). Furthermore, 

physical education is a social setting and provides a venue for appropriate interactions 

with disabled and nondisabled peers. (Block & Malloy, 1998; Helmstetter, Peck, & 

Giangreco, 1994; Vogler, Koranda, & Romance, 2000). 

Despite subsequent reauthorizations and one more name change, the Individuals 

with Disabilities Education Improvement Act (IDEIA) (2004), instruction in physical 

education remains a part of the definition for special education and the specially designed 

instruction of it. It was the inclusion of physical education in the original 1975 law that 

started adapted physical education (APE) (Roth, Zittel, Pyfer, & Auxter, 2016; Winnick 

& Porretta, 2017). Roth and colleagues explain APE is “a direct special education service 

provided to all qualifying children” (2016, p. 11). APE modifies the general physical 

education setting with instruction based off specific needs that are identified by 

assessment for a child with a disability. While special education services, including 

adapted physical education, have always been required to meet a certain level of 

accountability when it comes to child progress, it was the latest revision of the law that 

required more specific criteria (Roth et al., 2016, p. 20). The No Child Left Behind Act 

(NCLB), PL 107-110, set academic achievement standards that all children were to meet 

including those with a disability. IDEIA set out to align special education code with that 

of NCLB and placed a stronger emphasis on inclusion and the use of evidence-based 

practices (Roth et al., 2016, p. 21). 
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Evidenced Based Instruction 

Evidenced-based practice has definitions that vary by profession. However, Jin 

and Yun (2010) suggest a three-step collaborative approach for APE. The first step 

requires researchers to create appropriate evidence through various means. Next, the 

distribution of this evidence must be understandable and easily accessible for 

practitioners. Lastly, practitioners must think critically about the application of the 

evidence in their circumstances. These steps are essential to children who receive APE 

since IDEIA states that child outcomes are to come from the “child’s response to 

scientific, research-based intervention.” Even though federal law calls for intervention to 

be research-based, only a handful of states have specific eligibility criteria and leave the 

decision of qualifying a child for APE up to experience and professional judgment of the 

school staff (Roth et al., 2016). Providing services in this fashion fails to recognize the 

importance of step one and potentially step two of Jin and Yun’s model, for unless the 

practitioner sets his or her criteria based on the research, there is no way to determine if 

services are evidence-based (Hutzler, 2011). While Jin and Yun (2010) summarized the 

varying hierarchy of evidence, they placed expert opinion and anecdotal information at 

the bottom. Therefore, the argument of a practitioner making their criteria being 

evidence-based is at the lowest level on the hierarchy. Higher levels of evidence would 

come from research that is systematic and randomized (Glaros, 2003). Binkley (2000), on 

the other hand, recognizes the importance of clinical judgment as a part of the process for 

making evidence-based decisions for assessment and intervention, helping to emphasize 

the need to include judgment and opinion as part of the rich evidence base but to not use 

it exclusively. Concerning making evidence-based instructional strategies in the physical 
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education setting, the use of explicit and direct instruction, and task analysis are some of 

the evidenced-based strategies (Stephens, Silliman-French, Kinnison, & French, 2010). 

Evidence has shown instruction provided by peers in an inclusive physical education 

setting to be effective (Cervantes, Lieberman, Magnesio, & Wood, 2013; Klavina & 

Block, 2008; Lieberman, Dunn, Van der Mars, & McCubbin, 2000), but many physical 

educators still fail to utilize this strategy (Aufsesser, 1991; Tripp, Rizzo, & Webbert, 

2007). Task analysis, or the separation of a skill into smaller parts, has shown to be useful 

in physical education (Davis & Burton, 1991). Task analysis is also often used in the 

writing of annual IEP goals and objectives for children in APE (Davis, 1989; Davis & 

Burton, 1991; Kowalski, Pucci, Lieberman, & Mulawka, 2005). Stephens and colleagues 

(2010) go on to suggest that the use of evidenced-based instruction will reduce the 

number of unnecessary referrals of students to APE because of inadequate instruction. 

Assessment plays a role in the evidenced-based approach as well.  

Placement in APE 

Special education and APE function in a cyclical fashion. Assessment takes place 

to determine placement and need, goals are established and worked toward with 

specialized instruction, and finally, goals are checked for fulfillment. The cycle then 

resets based on goal attainment (Roth et al., 2016; Winnick & Porretta, 2017). This check 

is referred to as progress monitoring and came about from the requirements from PL 94-

142 which requires an evaluation of present levels of performance, annual goals with 

short-term objectives, and evaluation of goals and objectives to occur at least annually for 

all special education students. This monitoring of progress guides new goals and 

placement. 
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Placement in APE is not the same for all who qualify. Some children will receive 

services directly from an APE specialist individually or in a small group. Others may 

have an APE specialist or trained paraprofessional attend physical education with them in 

an inclusive class. Consultation with the APE specialist with the general physical 

education teacher is another way in which APE is provided (Roth et al., 2016; Winnick & 

Porretta, 2017). Assessments such as the TGMD-2 (Ulrich, 2000) determine which type 

of service an individual receives, and what gross motor needs to address.  

In conclusion, the literature supports the use of evidenced-based instructional 

strategies. A focus on a learning environment that encourages learning over performance 

is beneficial to children. Mastery motivational climates are shown to be effective in 

increasing both ball and locomotor skills of children. While developing a mastery climate 

the TARGET dimensions of task, authority, recognition, grouping, evaluation, and time 

must be considered. Studies on individuals with disabilities engaging in a mastery 

motivational climate may establish a reference point for the effectiveness on the 

improvement of their motor skills. 
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CHAPTER III 

METHOD 

 Mastery motivational climate has been found to be an effective teaching style that 

improves the motor ability for both children with and without disabilities (Martin, 

Rudisill, & Hastie, 2009b; Valentini & Rudisill, 2004; Wadsworth, Rudisill, Hastie, 

Boyd, & Rodríguez-Hernández, 2014). Additionally, the use of evidence-based practices 

has been found to improve student engagement and success in inclusive physical 

education settings (Valentini & Rudisill, 2004c; Valentini et al., 1999). Furthermore, the 

effectiveness of a multiple baseline approach with a mastery motivational climate is 

absent in prior research. 

Purpose 

 This study has multiple aims: (1) to examine the effects of a mastery motivational 

climate on the attainment of two skills in children with developmental delays, (2) to 

determine how long it takes for a mastery motivational climate to be effective for 

students with developmental delays in an inclusive setting, and (3) to determine 

participants’ retention of those skills at least two weeks after the removal of the motor 

skills intervention. 

Participants 

 Recruitment of children took place at one public elementary school in a small 

southeastern town serving children in grades kindergarten through two. Eligibility to 

participate required that children have a current individualized education program (IEP). 
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Four typically developing peers who attended physical education during the same class 

period as each child with an IEP served as peer models. Data were collected only on the 

children with IEP’s. Students at the school received 30 minutes of daily physical 

education. A description of each participant’s disability category, age, and sex is in Table 

1. 

Table 1  

Participant Demographics 

Participant Agea Sex Disability Category 

101 7 years 0 months F Developmental Delay 

102 7 years 2 months F Speech or Language Impairment 

201 7 years 6 months F Intellectual Disability 

205 7 years 3 months M Intellectual Disability 

302 7 years 1 month F Autism 

303 6 years 11 months M Specific Learning Disability 
a All participants attended 1st grade 

 The Institutional Review Board at Auburn University approved this study, and all 

children who had intervention data collected on them provided parental informed consent 

to participate. All children provided verbal assent. The cooperating school and governing 

body provided consent as well. 

Design 

This study employed a multiple baseline design. Three teams in all participated in 

the study, a team consisted of two children with a disability, referred to as a dyad, and 

four typically developing children for a total of six children per team. Each dyad had their 

scores recorded for the hop and overhand throw subtest of the Test of Gross Motor 

Development, third edition (TGMD-3). More baseline data points were collected until 

each dyad achieved stability in their performance. Intervention sessions for any one 

group did not begin until the skill was found to be stable, that is, there was no more than 
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a twenty percent difference in the data points, and data points were not trending up. 

Horner and colleagues (2005) recommend the use of at least five data points and that the 

points should not demonstrate a trend in the direction predicted by the intervention. 

However, according to the single-case intervention research design standards only three 

points in any phase, baseline or intervention, are required to demonstrate the presence of 

an effect (Kratochwill et al., 2013). The standards also note that a minimum of six phases 

is required to show an effect in a multiple baseline design.  

The researchers implemented multiple probe across participants design. Researchers 

measured the effects of MMC across three dyads for the skills of overhand throwing and 

hopping. Both overhand throwing and hopping were considered achieved with a score of 

7 or higher in skill performance for each subtest (see Appendix A for scoring rubrics). 

Both hopping and overhand throwing has a maximum score of eight points. Research 

shows that by the age of seven children will show mastery of the skill of hopping on their 

preferred foot. (Roberton & Halverson, 1988) Boys are expected to master the skill of 

overhand throwing by the age of seven and a half and by age eight for girls (Roberton & 

Halverson, 1988). Age expectancies for each skill relate to the developmental sequences 

introduced by Roberton and Halverson (1984). Roberton and Halverson outlined four 

steps for hopping. The four criteria for hopping on the TGMD-3 relate to Roberton and 

Halverson’s (1984) developmental sequences at step three and four for the leg action and 

step four for the arm action. Therefore, a score of seven out of eight on the TGMD-3 

subtest of hopping is considered having attained skill mastery for first graders. For 

throwing a score of seven out of eight is considered skill mastery for first graders. The 

TGMD-3 criteria for throwing align with step three for trunk action, step four for 
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backswing and forearm action, and step three of four for foot action (Roberton, 1984). 

Each dyad completed baseline probes. Once data were stable, defined as no more 

than 20% variance across three consecutive probes, intervention for the first dyad began. 

Once a dyad demonstrated skill attainment, the next dyad moved from baseline to 

intervention phase. Dyad 1 and 2 were tested for skill retention four weeks after 

completing all intervention sessions. Intervention sessions consisted of four throwing or 

four hopping/jumping stations (see Appendix B). Dyad 3’s retention data were collected 

three weeks after completing all intervention sessions. 

 The intervention took place during the children’s already scheduled physical 

education classes up to three times per week. Because space was needed to run the 

intervention, weather, school closures, holidays, and school events occasionally inhibited 

our ability to run sessions on three scheduled intervention days. Days on which 

intervention took place were Mondays, Wednesdays, and Fridays. The principal 

investigator planned and instructed all intervention sessions. The principal investigator is 

a licensed adapted physical education specialist with over eight years of teaching 

experience at the elementary and secondary level. 

Interobserver Agreement 

 Data were collected live without the aid of video recording, thus increasing the 

importance of interobserver agreement. Establishing interobserver agreement helps to 

protect the data from observer drift. Observer drift, as explained by Richards, Taylor, 

Ramasamy, and Richards (1999), is when an observer begins to place a personal 

definition on performance as opposed to the predetermined definition. Observer drift can 

happen when an observer establishes a rapport with the participant and has a belief that 
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the participant can perform certain criteria correctly and scores them as such despite the 

participant’s incorrect performance. Two individuals demonstrated reliability in the 

scoring of the predetermined skills using training. Training involved each observer 

scoring four performance videos independently without stopping the video. The 

observers then compared scores and discussed differences to establish a scoring standard 

based on the protocol from the TGMD-3. After establishing standards for scoring the 

observers live scored, meaning each video was viewed once and scored, 5 new videos 

which resulted in a 100% agreement for hop and 96.15% agreement for overhand throw. 

A 90% agreement falls on the high end of the recommended acceptable value for 

interobserver agreement outlined in the single-case research design standards 

(Kratochwill et al., 2013). During the treatment period, both scorers recorded the 

participants’ performance live. Thirty percent of the scores for the hop and overhand 

throw performances produced an interobserver agreement of 90.32% for hop and 87.1% 

for overhand throw. A total of 34 hop performances and 31 overhand throw performances 

were randomly selected to check for agreement. The total number of scores in agreement 

were then divided by the total number of scores selected. 

Intervention: TARGET 

 Lesson design used each of the TARGET principles. Tasks allowed for a varying 

degree of abilities. Throwing tasks had options of different size, weight, and texture of 

balls and beanbags. The distance from which the ball was thrown also varied based on the 

need of the individual participant. For hopping/jumping tasks, participants had the 

opportunity to decide how to complete the task based on the overall goal. For example, 

participants chose to focus on a goal of distance, height, or duration. Task variations that 
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were safe and did not interfere with another’s ability to participate were allowed. An 

example of a task variation is if a participant chose to underhand throw instead of 

overhand, or to leap over a hurdle instead of jumping.  

Both the instructor and participants shared authority. Rules and protocols were 

established for each team before any instruction took place. Participants had the 

opportunity to provide input on rules and protocols. The instructor required the inclusion 

of safety and choice rules even if the participants failed to suggest any. The instructor 

also used positive language for all rules. Positive language is listing the desired outcome 

as opposed to listing undesired outcomes. An example of a positive rule is “I will use 

equipment in a safe manner” instead of saying “I will not hit others with equipment.” 

Participants also had authority in holding themselves and others accountable for 

following the rules. The instructor encouraged participants to police themselves and to 

stop potentially unsafe behaviors of their peers. Please refer to Appendix C for the 

finalized daily expectations. 

The instructor provided encouragement and praise in private to the participants 

within close proximity to the recipient. During each session, the instructor recognized 

each participant’s effort at least one time. The instructor encouraged participants to keep 

working or to modify a task that was not at the correct level of difficulty when necessary. 

 Participants could stay at any one station as long as they wished. Physical 

education sessions are 30 minutes in length at the cooperating school research sites. A 

daily reminder of rules and an overview of the day's stations took place during the first 

five minutes of each session. The next twenty minutes were for partaking in the stations 

and the last five minutes for the closure of the lesson. The closure addressed any safety 
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issues that arose during the day’s lesson as well as providing feedback on modifications 

and other choices that were made by the participants. 

Treatment Fidelity 

To verify the implementation of a MMC the principal researcher’s mentor and a 

first-year doctoral student completed a check for fidelity of the six TARGET 

components, plus a safety component, for ten weeks, completing checks on 14 sessions. 

Thus, checks were conducted on one or two days per week, resulting in an average of 

43% of the sessions being checked per week. Interobserver agreement for the check of 

treatment fidelity indicated a 94% agreement.  

Single-Case Research Design 

 Single-case research dates back 50 years to applied behavior analysis (Baer, Wolf, 

& Risley, 1968). Baer and colleagues outline applied research and two types of single-

case design, reversal, and multiple baseline. They refer to applied research as “a close 

relationship between the behavior and stimuli under study and the subject in whom they 

are studied (p. 92).” More specifically, single-case research looks at a participant 

response to an attempt to change a behavior. The attempt to change is usually through an 

intervention. In a reversal design a behavior is measured for stability, and then an 

experimental variable is applied to see if the behavior changes. Once this happens, the 

experimental behavior is removed to determine if it is the cause of the change in the 

behavior. If the participant reverts to the prior behavior, then it is believed that the 

experimental variable was the cause. Reverting to an undesired behavior is not always 

safe or practical. The other type introduced by Baer and colleagues (1968), known as 

multiple baseline, is applied when this is the case. 
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 Multiple baseline establishes a baseline of current function measured over time. 

Once a baseline is established then an experimental variable is applied and measured 

against the baseline. Once the single subject has reached the desired change, another 

behavior or participant receives the experimental variable. Multiple baseline design is 

common in special education research. This design has been used to look at students with 

disabilities’ learning in math (Butler, Miller, Lee, & Pierce, 2001; Hinton, Strozier, & 

Flores, 2014), and English language arts (Cumming & Rodriguez, 2013; Kamps, 

Barbetta, Leonard, & Delquadri, 1994).  

Social Validity 

 Social validity was addressed through a closed and open-ended questionnaire after 

the study. The physical education teacher who plans and provides instruction to all 

students from the cooperating school completed a brief online questionnaire that 

consisted of six Likert type questions relating to the TARGET structure and a comments 

section (see Appendix D). 
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CHAPTER IV 

RESULTS 

A multiple baseline across participants design was utilized to evaluate the effects 

of MMC on the ball control skill of overhand throwing and the locomotor skill of 

hopping for students with developmental delays. Data were interpreted by visual 

inspection, and the following was noted: overlap between baseline and intervention, slope 

of each treatment data path, and number of data points from the beginning of intervention 

to criterion. A functional relation was demonstrated using a MMC to improve throwing 

skills for Dyad 1, 2, and 3. Results for Dyad 1, 2 and 3 are summarized in Figure 1 and 

Figure 2. 

Dyad 1’s baseline data for overhand throw ranged from 4 to 6 with stability of 

skill performance ranging from five and half to six. Dyad 2’s baseline performance for 

overhand throw had less variability with scores ranging from 4.5 to 5.5. Dyad 3’s 

performance at baseline for overhand throw was dramatically lower than that of Dyad 1 

and 2 with scores ranging from .5 to 2 points. 

For hopping, Dyad 1’s baseline scores ranged from 4.5 to 5.5 with stability of 

skill performance ranging from 5 to 5.5. Dyad 2’s baseline performance for hopping 

started at 5 and dropped to as low as 3 and demonstrated stability of skill performance at 

4. Dyad 3 had skill performance for hopping at baseline that was variable from 2 to 5. 

Stability for skill performance occurred between 4.5 and 5. 



29 

 

 

Figure 1. Raw scores for overhand throwing on each Dyad. 
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Figure 2. Raw scores for hopping on each Dyad.  
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Performance after Implementation 

Dyad 1. Dyad 1 received six lessons which emphasized overhand throwing over a 

4.5-week period with a total of eight probes completed during that time. They reached 

criterion for overhand throw after just one probe. There was an immediate change in 

performance between baseline and MMC instruction with no overlapping data points 

across the baseline and intervention phases. The intervention phase data points show a 

flat trend which indicates immediate and continued improvement over baseline. Five 

weeks after the completion of all throwing lessons, retention of skill acquisition was 

checked, and performance remained the same. Dyad 1 received seven lessons which 

emphasized hopping and jumping over the same 4.5-week period. Eleven probes in total 

were completed in which they reached criterion for hopping after six probes. There was a 

change in performance level; however, the 1st and 3rd data point overlapped with baseline. 

The intervention phase data points indicate an upward trend. Dyad 2 showed retention for 

hopping 4 weeks after completing all hopping/jumping lessons.  

Dyad 2. Dyad 2 received six lessons which emphasized overhand throwing over a 

4-week period with a total of six probes completed during that time. They reached 

criterion for overhand throw after two probes. There was an immediate change in 

performance between baseline and MMC instruction with no overlapping data points 

across the baseline and intervention phases. The intervention phase data points show a 

flat trend which indicates immediate and continued improvement over baseline. Five 

weeks after the completion of all throwing lessons, retention of skill acquisition was 

checked, and performance remained the same. Dyad 2 received six lessons which 

emphasized hopping and jumping over the same 4-week period. Eleven probes in total 
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were completed in which they reached criterion for hopping after eight probes. There was 

a change in performance level; however, the 4th data point overlapped with baseline. The 

intervention phase data points indicate an upward trend. Dyad 2 showed retention for 

hopping 4 weeks after completing all hopping/jumping lessons.  

Dyad 3. Dyad 3 received six lessons which emphasized overhand throwing over a 

4-week period with a total of seven probes completed during that time. They reached 

criterion for overhand throw after five probes. There was an immediate change in 

performance between baseline and MMC instruction with no overlapping data points 

across the baseline and intervention phases. The intervention phase data points show an 

upward trend which indicates immediate and continued improvement over baseline. Four 

weeks after the completion of all throwing lessons, retention of skill acquisition was 

checked, and performance decreased by two. Dyad 3 received six lessons which 

emphasized hopping and jumping over the same 4-week period. Eight probes in total 

were completed in which they reached criterion for hopping after six probes. There was a 

change in performance level with no overlapping points. The intervention phase data 

points indicate an upward trend. Dyad 3 showed a decrease of one point for hopping 3 

weeks after completing all hopping/jumping lessons.  

Effect Size 

Tau-U was calculated for each dyad; this form of analysis combined non-

overlapping data points between phases with trend within the intervention phases while 

accounting for any trend within baseline (Parker, Vannest, & Davis, 2011). Vannest and 

colleagues (2016) created an online calculator which was utilized for calculating Tau-U 

scores for this study. For Dyad 1, there were no significant trends within baseline phase 
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for overhand throw or hopping. In comparing baseline and intervention phases for 

overhand throw, a strong effect was indicated (Tau-U = 1). In comparing Dyad 1’s 

baseline and intervention data for hopping, a moderate effect was indicated (Tau-U = 

.78).  

Dyad 2 did not demonstrate a significant trend within baseline phase for overhand 

throw or hopping. In comparing baseline and intervention phases for overhand throw, a 

strong effect was indicated (Tau-U = 1). In comparing Dyad 2’s baseline and intervention 

data for hopping, a strong effect was indicated (Tau-U = .94). 

Dyad 3 did not demonstrate a significant trend within baseline phase for overhand 

throw but did have a significant trend within baseline phase for hopping. In comparing 

baseline and intervention phases for overhand throw, a strong effect was indicated (Tau-

U = 1). In comparing Dyad 3’s baseline and intervention data for hopping, a strong effect 

was indicated (Tau-U = 1). 

Overall, the intervention had a strong effect across all phases for overhand throw 

(Tau-U = 1). For hopping there was a strong effect across all phases as well (Tau-U = 

.91). 

Social Validity 

The teacher’s feedback on the questionnaire indicated a willingness to incorporate 

some of the TARGET principles into her instructional strategies for students with a 

disability. Specifically, she stated that she is moderately likely to allow students with a 

disability to, change a task, choose their grouping, and provide them with authority to 

choose a station or activity that the child has done previously. The physical education 

teacher was less likely to allow students with a disability to remain at an activity for a 
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longer time than their peers, and to allow them to skip some planned activities. Lastly, 

she specified that she was slightly unlikely to allow a student with a disability to change 

activities before the allotted time running out. 

The findings for this study show a strong effect for all three dyads with overhand 

throw with no overlapping data points, showing an immediate change in skill 

performance. No significant trend was found for any of the dyads in the baseline phase, 

meaning the participants showed stability in their performance and were not improving 

before the MMC intervention. All three dyads accomplished skill mastery with a score of 

seven or greater. Only Dyad 3 showed a regression in skill acquisition after being 

removed from the MMC intervention but did score three points higher than they did at 

baseline. 

Hopping data shows a strong effect for Dyads 2 and 3 and a moderate effect for 

Dyad 1. Dyad 1 and 2 had overlapping data points from baseline to intervention phase, 

signifying a delay in hopping improvement during the intervention phase. More 

precisely, these two dyads did not respond to the intervention as quickly.  Dyad 3 had no 

overlapping data points. Dyad 3 showed a significant trend during baseline while the 

other two dyads did not, demonstrating a performance increase by Dyad 3 before starting 

the MMC intervention. All three dyads reached a score of seven or better for hopping and 

showed some level of skill retention. Dyads 1 and 2 both maintained their skill 

performance scores after being removed from the MMC intervention while Dyad 3 

dropped by one point.
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CHAPTER V 

DISCUSSION 

 This study examined the effects of a MMC physical education intervention in 

children with developmental delays. Specifically, this study examined the skill 

performance of children with a disability within a MMC for overhand throwing and 

hopping. The current study also examined the length of time needed to achieve skill 

mastery for overhand throw and hopping. Finally, this study set out to examine any 

retention of skills after participants were removed from the intervention. 

Skill Performance and Acquisition: Overhand Throw 

 As mentioned in the introduction of this study, 90% or more of children with a 

disability access general education during the school day (Morningstar et al., 2017). 

Physical education is one of the general education opportunities that these children 

access. The participants in this study all received general physical education and 

presented with a wide range of ability levels. At baseline, scores for overhand throw 

ranged from .5 to 6, yet the children in all three dyads achieved skill mastery at 7 after six 

throwing intervention sessions. While activity choices were the same for all, each child 

had the autonomy to learn in a fashion that best fits him or her. For instance, one station 

goal was to throw an object as far as possible participants chose to throw tennis balls, 

small and large rubber balls, spiky balls, bean bags, and various other projectiles 

underhand, overhand, with two hands. Some even threw the item directly over their head 

while standing with their back to the targeted throwing area. Traditionally, a teacher 
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would stop any performance that was not like the expected skill performance. For 

example, if the teacher was asking the children to throw in an overhand pattern, then 

throwing underhand or with two hands would be corrected or redirected. The findings of 

this study support the idea that children know how to self-regulate their learning (van 

Hout-Wolters, Simons, & Volet, 2000) and can achieve skill mastery while performing 

the tasks in a variety of fashions. 

 Prior research supports the improvement of ball skills for early elementary 

school-aged children via the use of a MMC (Martin et al., 2009; Valentini & Rudisill, 

2004a). The evidence from this study offers support for this finding. More notable is the 

finding from the current study that suggests the use of a MMC as an effective 

environment for which to provide instruction to children with a disability. This extends 

the Valentini and Rudisill (2004a) finding that children with a disability in Brazil 

improved on ball skills after a MMC intervention and adds support for the same being 

true in the United States. 

Skill Performance and Acquisition: Hop 

 The current study offers support for the effectiveness of a MMC for students with 

a disability on the locomotor skill of hopping as well. Hopping showed less variability at 

baseline among dyads than did throwing, with hopping ranging from 2 to 5.5 with skill 

mastery after six to seven MMC sessions.  

The findings for hopping may have been influenced more by outside instruction 

than was throwing. During the intervention phase for Dyad 2 and the baseline phase for 

Dyad 3, the entire school participated in a jump rope event that included two weeks of 

instruction on the locomotor skills of jumping and hopping. Dyad 2 received physical 
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education in the MMC intervention during this time three days a week and physical 

education form their typical teacher the other two days; all other children received 

physical education five days a week from the cooperating school’s physical education 

teacher. This may explain the significant gains Dyad 3 exhibited in baseline as it has been 

found that practice predicts improved skills (Johnson, 2018). Additionally, it may explain 

why the children in Dyad 3 required half as many probes as the other two dyads to reach 

skill mastery. 

Retention: Overhand Throw 

Retention findings for overhand throw show a two-point drop off in skill 

performance for Dyad 3 while both Dyad 1 and 2 maintained their acquired skill 

performance at seven. The ability level of the two participants in Dyad 3 at baseline was 

lower than Dyad 1 and 2, and both participants were categorized as intellectually disabled 

while no other participants were. Children with intellectual disabilities gross motor skill 

ability, especially with ball skills, is lower than their peers (Westendorp, Houwen, 

Hartman, & Visscher, 2011). This may be the reason for the drop in skill performance. 

Dyad 3’s skill improvement should be recognized as an example of the effectiveness of a 

MMC. However, continued instruction appears to be required for individuals with more 

significant ability restrictions. Perhaps the children of Dyad 3 stopped practicing 

throwing while the others did not. Prior research suggests that motor skills cannot be 

learned without the presence of practice and reinforcement in an appropriate movement 

program (Logan, Robinson, Wilson, & Lucas, 2012). While physical activity was not 

measured in this study, others have found that children with disabilities tend to be less 

active than their non-disabled peers (Hogan, McLellan, & Bauman, 2000; Obrusnikova, 
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Valkova, & Block, 2003; Sit, Lindner, & Sherrill, 2002) including in physical education 

(Lieberman et al., 2000), and those identified as intellectually disabled are even less 

active than their peers with a different disability condition (Sit et al., 2002). As Stodden 

and colleagues (2008) suggested, there may be other variables that contribute to a link 

between motor skill competence and physical activity, therefore, disability category may 

be one such factor. It follows, then, that the motor skill competence of children with 

intellectual disabilities may falter due to their disability type, lack of instruction/practice, 

and/or lack of physical activity. 

Retention: Hop 

 Retention for hopping was similar to throwing for all three dyads with only Dyad 

3 regressing. The regression of skill performance was minimal for Dyad 3 with a drop of 

only one point. Because Dyad 3 benefited from the additional work on jumping and 

hopping in physical education before the intervention, it can be concluded that for greater 

retention to occur for children with an intellectual disability, more than four weeks of 

intervention is needed. In this study Dyad 3 received a total of six weeks of jumping and 

hopping instruction, two weeks in physical education and four weeks in the MMC 

intervention. It should also be noted that children with intellectual disabilities perform 

better on locomotor skills than they do on ball skills (Hartman, Houwen, Scherder, & 

Visscher, 2010). 

Task 

 Each component of the TARGET structure had to be uniquely considered for this 

study. Task was the component that provided for the greatest amount of autonomy for the 

team members. Each station was planned with modifications in mind. While the 
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instructor guided the learning outcomes by providing access to specific equipment the 

children made a choice for how to achieve the outcome. An example of these choices 

occurred on the running road station. Several types of obstacles, spots, hurdles, aerobics 

steps, and so on, were placed in a circle around the teaching space. The children used 

different movements to traverse the obstacles. Some jumped or hopped over hurdles 

while others chose to crawl or scoot on their backs under. Another modification made to 

the running road was going over the large trapezoid mat mountain. The example provided 

by the instructor was to step up on the mountain and then jump down. A few children 

chose to run and jump up on the mountain and jump straight down, and few others ran 

and jumped up but chose to jump down while spinning 360 degrees before landing. The 

freedom to make these changes challenged all the children in an enjoyable fashion that 

also led to skill performance gains. 

Authority 

 Authority during the intervention was observed in multiple ways as well. While 

all team members helped to establish and enforce rules, there were other examples of 

authority during intervention sessions. One child in Dyad 1 used the authority given to 

take over stations at times. She would direct the other children on how to modify some of 

the stations. At the block tower station, she would direct how to build the tower and who 

got to throw. While it was great to see her acting as a leader, she had to be reminded 

multiple times to allow others to make their own choices and two times was removed 

from a station for not allowing others to participate the way they desired.  
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Recognition 

 Recognition was provided by the instructor daily and focused on the child’s effort 

rather than on their performance. For instance, at the throw for distance station, the 

instructor encouraged and recognized skill improvement rather than recognizing how far 

their item went in comparison to others. The instructor used statements such as, “I like 

how you stepped with your opposite foot,” and “That was a strong throw.” There were 

instances of recognition being provided by team members to other team members. At the 

knockout station, members worked together to move a large ball to a specified location 

by throwing smaller items at the large ball. One child in Dyad 2 made sure everyone got a 

turn and would recognize each individuals’ effort when it was not their turn. Another 

example of recognition by the children was during the jump rope station. A group of 

children decided they wanted to try running in and jumping over a turning long jump 

rope. Only two children were successful. However, a Dyad 3 member told all those who 

tried they did a good job trying.  

Grouping 

 Grouping was the most variable of the components during the intervention. A 

typical intervention session saw team members working in pairs, groups of four to six, 

and individually. The children had the choice of what grouping they participated in 

throughout each intervention session. Never was one grouping formation consistent 

throughout an intervention session.  

Evaluation 

 Evaluation of skill performance was provided by the instructor as well as by the 

children. While providing recognition, evaluation of skill performance also took place. 
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When hopping forward, the children would be reminded to use their arms and leg that is 

up to help pump. Additional demonstrations were provided as needed. Additionally, task 

card (see Appendix E) with the skill sequence broken down into still photographs were 

available for self-evaluation. Children from each dyad used the task cards to help guide 

their skill practice during the intervention. 

Time 

 The time spent at any given station varied greatly among the children of each 

team. On several days children stayed at one station for the duration of the intervention 

session, while other children spent their time evenly between the four stations. One child 

in Dyad 3 spent many of his hopping intervention sessions participating in only one 

station. It should be mentioned that during physical education class he is directed by an 

adult at all times which can lead to dependence and hinder the child’s ability to 

participate independently. Even though he only participated in one station at times his 

active participation in the station most of the time required no encouragement from an 

adult. 

Safety 

 While discussing daily expectations for MMC lessons, it became apparent that 

safety needed to be added as part of the daily reminders. Prior to starting the intervention, 

one major concern for the researchers was safety. Before the children in each team started 

intervention, a discussion about rules took place. During this discussion, the instructor 

explained the different choices the children would have during the sessions. While 

talking about the different choices, examples of safe and unsafe choices were provided. 

For example, when talking about the choice to change a throwing station, a safe choice 
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was to throw when no one was standing in front of you, while an unsafe choice would be 

to throw when a person was in front of the intended target. Since safety was an initial 

concern, the children were then asked to provide rules they felt would keep everyone 

safe. The children suggested rules such as, “do not hit” and “do not throw balls at 

someone,” which lead to the creation of the expectation of “I will make safe choices,” 

and “I will remind others to make safe choices.” This became a daily emphasis for the 

sessions and one that is imperative for the successful implementation of a MMC. 

Strengths and Limitations 

 This study suggests that a MMC intervention can be effective in gaining skill 

mastery in hopping and overhand throwing for children with a disability. One of the main 

strengths this study has over the prior studies which use MMC with children with 

developmental delays is that all the participants received some degree of special 

education services. Additionally, this study took place in the natural educational setting 

as opposed to a lab. The design of this study is another strength in that the use of single-

case research design lends itself well to children with a disability, especially individuals 

with severe disabilities.  

While MMC interventions have been shown effective for children with a 

disability, this study added a clinically driven design to the MMC literature. While the 

sample size was small, important practical implications nonetheless arose from this study. 

All children in this study, regardless of disability, improved to skill mastery for overhand 

throw and hopping. All demonstrated some level of retention and all participated in a 

high autonomy setting safely. Adding to the importance of this study, the willingness of 

the teacher at the school to try some of the TARGET principles in her inclusive physical 
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education classes demonstrates the practical use of a MMC designed physical education 

class. 

  While this study provides valuable information supporting the need to establish a 

mastery climate for children with a disability, it does have its limitations. The number of 

participants limits the generalizability of the findings. A greater number of participants 

involved not only in each dyad, but across schools, and grade level would have helped 

strengthen the findings.  

  

Future Research 

 Going forward there are several ways in which this study can be replicated and/or 

extended: 

• Researchers could investigate the addition of a control group that is compared for 

skill performance at the same intervals as those in the intervention group.  

• Future studies can look at extending such a study at multiple schools, and within 

other regions of the country.  

• One specific question that should be considered is the safety of an MMC when 

implemented in a large physical education setting, such as a class of thirty or 

more. The current study was done with small groups which may have accounted 

for the overall safety of the sessions. 

• Researchers can arrange dyads by disability and measure performance across 

other disabilities and within the same disability. 
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Conclusion 

 The findings from this study add to the literature by supporting the use of a MMC 

in an inclusive physical education setting. When children with a disability participate in 

an MMC with non-disabled peers, they can improve their motor skills, specifically 

throwing and hopping and show a functional relation. Additionally, the teacher at the 

intervention site expressed a desire to incorporate components of the TARGET structure 

to better serve her students with disabilities, adding to the strength of the relation. 

Demonstrating effective teaching practices in a clinical setting and listening to 

practitioners share their thoughts on the feasibility of using such practices strengthens the 

literature base and should be considered in future studies. 
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Lesson #1 

Throwing 

Station 1: 

Block Tower – Objective is to build a tower out of cardboard bricks and then throw an item at it to knock it down. 

Equipment: 

Various balls – All-balls(yellow balls), tennis balls, bean bags, whiffle balls (5 each) 

Hula hoops (2 of the same color) 

Poly Spots (2 of the same color) 

Cardboard bricks (5-10 bricks per station make them equal – 2 stations total) 

Station 2: 

Tic Tac Toe – Objective is to throw an item onto a tic tack toe game board to get 3 in a row. 

Equipment: 

Bean bags (5 of one color, 5 of another color – get different sizes if possible 5 of each size if possible) 

Hula hoops (9 all the same color or 3 of 3 different colors) 

Station 3: 

Distance Throw – Objective is to throw an item as far as you can. 

Equipment: 

Poly Spots (4) 

Various balls – All-balls(yellow balls), tennis balls, bean bags, whiffle balls (10 each) 

Station 4: 

Partner throw and catch – Objective is to throw and item to a partner so that they can catch it. 

Equipment: 

Various balls – All-balls(yellow balls), tennis balls, bean bags, whiffle balls (3 each) 

Poly Spots (6) 
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Lesson #2 

Throwing 

Station 1: 

Pin Knock Down – Objective is to knock down the bowling pins by throwing an item at them 

Equipment: 

Various balls – All-balls(yellow balls), tennis balls, bean bags, whiffle balls (5 each) 

10-15 bowling pins 

Poly Spots (4 of the same color) 

Mats or pop-up goals to catch the thrown items 

Station 2: 

Target Throw – Objective is to throw an item so that it hits the target 

Equipment: 

Various balls – All-balls(yellow balls), tennis balls, bean bags, whiffle balls (5 each) 

Velcro or other wall target (2 total) 

Station 3: 

Scoot and Throw – Objective is to throw an item into a bucket while seated on a scooter board 

Equipment: 

cones (2 same color) 

Various balls – All-balls(yellow balls), tennis balls, bean bags, whiffle balls (10 each) 

Large bucket or basket 

Scooter board (4) 

Station 4: 

Partner throw and catch – Objective is to throw and item to a partner so that they can catch it. 

Equipment: 

Various balls – All-balls(yellow balls), tennis balls, bean bags, whiffle balls (3 each) 

Poly Spots (6)
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Lesson #3 

Throwing 

Station 1: 
Knock Out – Objective is to move the large ball across a distance by throwing smaller projectiles at the large ball. 
Equipment: 

Various balls – All-balls(yellow balls), tennis balls, bean bags, whiffle balls (Go crazy, the heavier the better) 

1 large ball (exercise ball or covered beach ball, they look like soccer balls) 

Poly Spots (4 of the same color) 

Mats or pop-up goals to catch the thrown items 

(Place spots and bucket of balls/items from end line(about 30 feet away)  

Station 2: 
Hoops and buckets – Objective is to throw an item so that it lands in a hoop or bucket 
Equipment: 

Various balls – All-balls(yellow balls), tennis balls, bean bags, whiffle balls (5 each) 

1 large bucket/basket 

4 small buckets 

8 hula hoops 

(Place hoops in a large circle, then place the large bucket in the middle and the small buckets around the large one) 

Station 3: 

Cones – Objective is to throw an item at a cone so that it moves or knocks over. 
 
Equipment: 
 
Cones (15 small plastic cones) 
Various balls – All-balls(yellow balls), tennis balls, bean bags, whiffle balls (10 each) 
4 Poly spots 
 
Station 4: 
Distance Throw – Objective is to throw an item as far as you can. 
Equipment: 

Poly Spots (4) 

Various balls – All-balls(yellow balls), tennis balls, bean bags, whiffle balls (10 each) 
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Lesson #1 

Hopping 

Station 1: 
Running road – Objective is to use locomotor movements to navigate over around and through obstacles in a 
circular path 

1. Hurdles 

2. Steps 

3. Hoops/spots 

4. Boxes/lines 

Equipment: 

High and low hurdles (10-15 total) 

exercise steps/platforms (enough for 3-4) 

hula hoops 

12 poly spots 

10 short jump ropes 

Station 2: 
Standing long jump – Objective is to jump as far as you can 
 

Equipment: 

Bean bags (5 different colors) 

2 cones (same color) 

Station 3: 
Fill the bucket relay – Objective is to move all the items from the starting point to the bucket by hopping or 
jumping 
Equipment: 

Poly Spots (4) 

Various items – All-balls(yellow balls), bean bags, tennis balls, bean bags, whiffle balls, etc. (40 total) 

Station 4: 
Jump ropes – Objective is to jump over a rope as many times as you can 
 

Equipment: 

Jump ropes (5 short, 2 long) 
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Lesson #2 

Hopping 

Station 1: 

Running road – Objective is to use locomotor movements to navigate over around and through obstacles in a 

circular path 

1. Hurdles 

2. Ladder 

3. Hoops/spots 

4. Over under 

Equipment: 

High and low hurdles (10-15 total) 

Agility ladder  

hula hoops 

15 poly spots 

10 short jump ropes 

20 Cones (Larger cones that are the same height) 

Station 2: 

One leg race – Objective is to hop from one cone to another as quickly as you can 

Equipment: 

2 cones (same color) 

Station 3: 

Make your own hopscotch – Objective is to hop and/or jump on a pattern 

Equipment: 

Poly Spots (20) 

Station 4: 

Jump over the river – Objective is to jump over a gap of varying distances 

Equipment: 

Jump ropes (4 long)
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Lesson #3 

Hopping 

Station 1: 
Running road – Objective is to use locomotor movements to navigate over around and through obstacles in a 
circular path 

1. Mountain 

2. Ladder 

3. Tunnel 

4. Over under 

Equipment: 

High and low hurdles (10-15 total) 

Agility ladder  

Tunnel 

10 short jump ropes 

Mats to create a mountain to jump off of 

20 Cones (Larger cones that are the same height) 

Station 2: 
Mini Trampoline – Objective is to jump or hop on the trampoline as many times as possible 
 

Equipment: 

4 mini tramps 

Station 3: 
Make your own hopscotch – Objective is to hop and/or jump on a pattern 
 

Equipment: 

Poly Spots (20) 

Station 4: 
Standing long jump – Objective is to jump as far as possible 
 

Equipment: 

2 cones 

2 poly spots 

4 bean bags



67 

 

Appendix C 

Daily Expectations
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Appendix D 

Social Validity Survey 
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The six students with a disability who participated in my sessions all improved to a score of proficiency for hop and overhand 

throw when given autonomy to pick a station, stay at a station for as long as they want, change the station's difficulty, and play 

with whomever they would like if they made safe choices. Knowing this how likely are you to consider allowing students with a 

disability to: 

 
Extremely 
likely (1) 

Moderately 
likely (2) 

Slightly 
likely (3) 

Neither 
likely nor 

unlikely (4) 

Slightly 
unlikely (5) 

Moderately 
unlikely (6) 

Extremely 
unlikely (7) 

A. Stay at a 
station for 
more than 

one rotation if 
they were 
using the 
station 

appropriately? 
(1)  

o  o  o  o  o  o  o  

B. Change the 
task at a 

station if it 
does not 

interfere with 
others 

participation? 
(2)  

o  o  o  o  o  o  o  

C. Choose to 
work alone or 
in a group of 
any size? (3)  

o  o  o  o  o  o  o  
D. Pick any 

station 
regardless if 

they have 
done it 

before? (4)  

o  o  o  o  o  o  o  

E. Participate 
in some, but 

not all 
stations? (5)  

o  o  o  o  o  o  o  
F. Change 
stations 

before the 
allotted time 
has run out? 

(6)  

o  o  o  o  o  o  o  
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Appendix E 

Visual Task Cards 

Throwing 

Hopping
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Appendix F 

IRB Protocol
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