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ABSTRACT 

The primary purpose of this study was to test the assumption that function-based 

interventions developed using the Function-Based Intervention Decision Model 

(Umbreit, Ferro, Liaupsin, & Lane, 2007) must consist of three method elements (i.e., 

adjustment of antecedent conditions, providing appropriate reinforcement for 

replacement behaviors, and eliminating reinforcement for target behaviors) for an optimal 

effect on changing behavior. In this study, the contribution of the extinction procedure 

was examined with three elementary school-aged students who were at risk for emotional 

and behavioral disorders. The study was conducted in two phases. Phase 1 consisted of a 

descriptive FBA involving assessment and intervention development. Phase 2 consisted 

of data collection in three conditions: baseline, intervention consisting of all three method 

elements, and intervention consisting of only antecedent adjustments and reinforcement 

of replacement behavior. Intervention phases were systematically introduced to each 

student using a multi-element reversal design (A-B-A-B-C-B) and resulted in 

improvements in the intervention conditions. Interventions using all three method 

elements were more effective in increasing replacement behaviors and decreasing target 

behaviors than those in which the extinction procedure was removed. Social validity 

using the Intervention Rating Profile-15 and Children’s Intervention Rating Profile 

resulted in high acceptability ratings for interventions consisting of all three method 

elements. Limitations and directions for future research are discussed. 
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CHAPTER 1 

INTRODUCTION 

Success in academic settings is vital to successful long-term outcomes 

(Henricsson & Rydell, 2006). Students with or at-risk for emotional and behavioral 

disorders (EBD) often experience poor outcomes in educational settings, especially 

related to academic achievement and social interactions with peers and teachers (Bradley, 

Doolittle, & Bartolotta, 2008; O’Shaughnessy, Lane, Gresham, & Beebe-Frankenberger, 

2002). Unfortunately, these difficulties become increasingly pervasive and resistant to 

interventions (Nelson, Benner, Lane, & Smith, 2004). Overall, the social, behavioral, and 

academic outcomes for students with EBD are the worst of any disability category 

(Bradley, Henderson, & Monfore, 2004).  

When students with EBD are compared with their non-disabled peers, a large 

discrepancy across content area and academic functioning exists (Mastropieri, Jenkins, & 

Scruggs, 1985). Kauffman, Cullinan, & Epstein (1987) found that the majority of 

students receiving services for EBD were performing between one and two years below 

grade level. In a literature review of the status of students with EBD (Trout, Nordness, 

Pierce, & Epstein, 2003), similar conclusions were reached. This discrepancy is persistent 

across age categories, increases as the child gets older (Epstein, Kinder, & Bursuck, 

1989), and carries over into post-secondary school outcomes. 

Post-secondary school outcomes are frequently manifested in adulthood as 

increased rates of incarceration, substance abuse, need for mental health services (Lane, 

Barton-Arwood, Nelson, & Wehby, 2008), lower rates of post-secondary education and 
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employment (Wagner, 1995; Wagner, Newman, Cameto, & Levine, 2005; Zigmond, 

2006), and difficulties in personal relationships (Armstrong, Dedrick, & Greenbaum, 

2003; Bradley et al., 2008).  

Poor outcomes may be partially explained by the finding that students with EBD 

are less likely than other students with disabilities to have received early intervention 

services or preschool special education (Wagner, Kutash, Duchnowski, Epstein, & Sumi, 

2005). Within the school setting, it is frequently the policy of schools to identify students 

with EBD after problem behaviors occur, rather than attempting to identify students at 

risk for EBD and providing early intervention strategies (O’Shaughnessy et al., 2002).  

Early detection of students at risk for EBD would provide schools with the 

opportunity to begin intervention before behaviors begin to negatively impact a student’s 

social and academic achievement. One procedure that has been found to assist in the 

development of effective behavioral and instructional interventions is functional 

behavioral assessment (FBA). However, the use of FBA is not mandated by federal law 

until a student with a disability has been placed in an alternative educational setting as a 

result of a student code violation, irrelevant of whether or not the violation was 

determined to be a manifestation of a disability (20 U.S.C. § 1415). Upon such 

placement, it is required that an FBA be conducted in order to develop interventions 

designed to prevent the reoccurrence of the behavior violation. 

Developing an intervention to prevent the reoccurrence of a problem behavior 

seems counterintuitive to good teaching practices. Good teaching practices are intended 

to promote academic and social success and prevent the occurrence of problem 
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behaviors, especially those with an impact significant enough to require a change in 

educational placement. In the event that the occurrence of a behavior resulting in a 

change of educational placement was determined to be a manifestation of the disability, 

and a behavioral intervention plan had been developed prior to manifestation 

determination, then a review of the intervention plan is required by federal law. This 

federally mandated review also seems counterintuitive to good teaching practices. In all 

likelihood, prior to the occurrence of a behavior so severe as to necessitate the possibility 

of a change of placement for the student, it would have been evident that the function-

based intervention was not as effective as desired. The review of an intervention plan that 

was not effective should be conducted prior to the occurrence of behavior so severe as to 

necessitate the possibility of a change in placement for the student.  

To further confuse matters, federal law neither defines “functional behavioral 

assessment,” nor identifies necessary components (Kern, Hilt, & Gresham, 2004). Such 

absence of a definition and identification of the essential components of FBA has resulted 

in the process having been simplified based upon educational policy, rather than through 

empirical validation (Murdock, O’Neill, & Cunningham, 2005; Sasso, Conroy, Stichter, 

& Fox, 2001). Stated more succinctly, “public policy has exceeded our knowledge base 

in the case of functional behavioral assessments” (Nelson, Roberts, Mathur, & 

Rutherford, 1999, p. 173).  

Historically, functional assessment literature has focused primarily on studies 

conducted with individuals experiencing severe developmental disabilities, typically 

within clinical settings (Dunlap et al., 1993a; Heckaman, Conroy, Fox, & Chait, 2000; 
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Kern et al., 2004; Murdock et al., 2005; Sasso et al., 2001; Scott, Meers, & Nelson, 

2000). The use of FBA has the potential to improve individualized interventions for 

students with or at risk for EBD (Dunlap et al.; Sasso et al.) within naturalistic settings. 

The literature related to the use of FBA with students who are identified as at risk or with 

EBD has focused primarily on FBA procedures and protocols (e.g., Fox, Conroy, 

Heckaman, 1998; Murdock et al.; Sasso et al.; Scott et al.) and their efficacy, validity, 

and reliability (Cunningham & O’Neill, 2007; Fox et al; Kern et al.; Murdock et al.). 

Although a set of rules for conducting FBAs has not been established (Hanley, 

Iwata, & McCord, 2003), effective function-based interventions are developed based on 

the results of these assessments (Blakeslee, Sugai, & Gruba, 1994; Umbreit, Ferro, 

Liaupsin, & Lane, 2007). Incorporating function into an intervention contributes to the 

development of an optimally effective intervention (Fox et al., 1998; Ingram, Lewis-

Palmer, & Sugai, 2005; Payne, Scott, & Conroy, 2007). Although the FBA literature 

represents a strong emphasis on FBA procedures, there is relatively little research related 

to procedures used to link intervention components to FBA (Heckaman et al., 2000; 

Horner, 1994; Quinn et al., 2001; Sasso et al., 2001). 

In response to this lack of a method by which to clearly link FBA data and 

function-based interventions, Umbreit and colleagues (2007) developed the Function-

Based Intervention Decision Model (Decision Model). When addressing problem 

behaviors of students at-risk or with EBD, it has been demonstrated within a growing 

literature base that using the Decision Model leads to the development of effective, 

function-based interventions (e.g., Lane, Weisenbach, Little, Phillips, & Wehby, 2006; 
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Lane, Smither, Huseman, Guffey, & Fox, 2007; Stahr, Cushing, Lane, & Fox, 2006; 

Turton, Umbreit, Liauspin, & Bartley, 2007; Liaupsin, Umbreit, Ferro, Urso, & Upreti, 

2006; Umbreit, Lane, & Dejud, 2004; Underwood, Umbreit, & Liaupsin, 2009) and does 

not involve aversive or restrictive procedures. Use of the Decision Model guides one 

through two questions which lead to the use of one or a combination of three different 

intervention methods. Within each of these intervention methods, three specific method 

elements are employed to guide the development of specific elements within a function-

based intervention: adjusting antecedent conditions, providing appropriate reinforcement 

for replacement behaviors, and eliminating reinforcement for the target behavior (i.e., 

extinction). 

 To date, it has been assumed that all three method elements are necessary for 

optimal development of a function-based intervention. Although there is evidence 

suggesting there are limited effects when reinforcement is provided for replacement 

behaviors without also using extinction procedures (Iwata, Pace, Cowdery, & 

Miltenberger, 1994), such evidence is limited to one adult female with severe mental 

retardation (Mace & Belfiori, 1990) and children with developmental delays in a day 

program (Carr & Durand, 1985). A more recent study by Everett and colleagues (2007) 

looked at the effect of time-out procedures with and without escape extinction. The 

participants in this study were four 4- and 5-year olds who displayed noncompliant 

behaviors. None of the participants had diagnoses or medical problems during the study. 

Within the function-based intervention literature, research results based on the three 

method elements are typically packaged together; however, no data are available to 
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identify the contribution of each element. This makes it unclear to what degree each 

element is needed or contributes to behavioral change. 

Statement of the Problem 

Although significant research has focused on the effects of antecedents and 

consequences on behavior, little research has been conducted on the contribution of 

extinction procedures within behavioral intervention packages (Lerman & Iwata, 1996). 

Cooper, Heron, and Heward (2007) stated that, although extinction procedures are almost 

always a component of treatment packages developed by applied behavior analysts, such 

inclusion confounds the understanding of the contribution of extinction procedures as an 

element of intervention packages. “Consequently, extinction effects have not been 

documented clearly in applied settings” (Cooper et al., p. 461). 

The purpose of this study is to examine the contribution of extinction procedures 

within an intervention package developed using the Decision Model (Umbreit et al., 

2007) within naturalistic classroom settings. Specific questions to be addressed are: 

1. To what degree do extinction procedures contribute to behavioral change 

within function-based intervention packages in naturalistic classroom 

settings? 

2. Does the contribution of extinction procedures to behavioral change in 

applied settings warrant inclusion of extinction procedures as a method 

element within function-based intervention packages? 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

The purpose of this chapter is to review the literature on the contribution of 

extinction procedures within a behavioral intervention package. The review will bring 

together the literature on the social and academic impact and outcomes of problem 

behaviors, the origins and history of functional behavioral assessment (FBA), the use of 

FBA in clinical, analogue, and naturalistic settings, and the findings of function-based 

interventions developed using the Function-Based Intervention Decision Model (Decision 

Model; Umbreit et al., 2007). 

To begin, the social and academic impact of problem behaviors within 

educational settings will be discussed as they relate to the manner in which those 

behaviors impact instruction and learning. These effects and their eventual impact on 

post-secondary school outcomes demonstrate the importance of early intervention in 

preventing or diminishing the severity of problem behaviors. Next, key areas that have 

guided current FBA research will be identified. Following the FBA section is a review of 

current literature in which the Decision Model has been used to develop function-based 

interventions. Within this model, interventions consist of packages that include three 

elements: adjustment of antecedent conditions, reinforcement of replacement behavior, 

and the use of extinction procedures (i.e., withholding reinforcement) for a target 

behavior. Finally, literature pertaining to extinction procedures within behavioral 

intervention packages will be reviewed. 
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Literature Review Methods 

A computer search of the electronic databases EBSCOhost Academic Search 

Complete, Education Resource Information Center (ERIC), PsycINFO, and 

PsycARTICLES was conducted, using combinations and variations of the following 

descriptors: special, education, emotional, behavioral, disorders, disturbance, at risk, 

social, academic, extinction, outcome, functional, analysis, assessment, behavior, 

problem, child, youth, function-based, intervention, and plan. Abbreviations commonly 

applied to any combination of these terms (e.g., emotional and behavioral disorders 

[EBD], seriously emotionally disturbed [SED], functional behavioral assessment [FBA], 

behavior intervention plan [BIP]) within the field of education were also included as 

descriptors. The reference section of articles fitting the search parameters were then 

reviewed to identify any other relevant articles which may not have been located during 

the electronic search. A hand search of the most recently published issues of peer-

reviewed journals in which relevant articles had been located was also conducted to 

ensure that issues not available electronically due to publisher full text delay restrictions 

were included in the search. 

Impact of Problem Behaviors on Social and Academic Outcomes 

The concept of “at risk” is not a new one within the field of education. During the 

second half of the 20th century, there was a significant increase in the number of students 

considered to be at-risk for social, behavioral, and/or academic failure (Walker, Ramsey, 

& Gresham, 2004). This increase has continued into the 21st century. Students with or at-
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risk for EBD experience an increased likelihood of negative social, behavioral, and/or 

academic consequences throughout their lifetime (Lane et al., 2008). 

When students first begin to attend school, they bring well-developed behaviors 

with them (Walker et al., 2004). Typically, these behaviors have had at least five years to 

develop and be reinforced and maintained by family, social, and community factors. For 

those students who experience low socio-economic status, poor parenting, and dangerous 

environmental conditions, their social, behavioral and academic development are 

negatively impacted. As multiple negative factors affect a child’s development, the 

likelihood of a child being at-risk or experiencing EBD increases (Kauffman, 2001).  

Once in the school setting, factors unique to the school environment also begin to 

affect student behavior. Within education settings, students are exposed to an extremely 

complex array of social and academic experiences (Miles & Stipek, 2006). These 

experiences are affected by numerous factors, such as quality of interactions with 

teachers and peers, classroom instruction, and the social, behavioral, and academic skills 

each student brings (Hester et al., 2004). Early intervention is imperative (O’Shaughnessy 

et al., 2002). 

Severson, Walker, Hope-Doolittle, Kratchowill, and Gresham (2007) have noted a 

discrepancy between the timing of referral peaks related to academics or behavior. 

Academic referral peaks typically occur between the second and third grades (Lloyd, 

Kauffman, Landrum, & Roe, 1991); however, behavioral referral peaks occur when the 

student is completing elementary school (Hester et al., 2004) or as late as the 9th and 10th 

grades (Walker, Nishioka, Zeller, Severson, & Feil, 2000). Lane, Pierson, Robertson, and 
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Little (2004) found that academic concerns were also the primary reason for elementary 

teacher requests for assistance from prereferral intervention teams.  

Ideally, identification of students with or at risk for EBD would occur prior to or 

immediately upon entry into school. Identification at such an early phase of a student’s 

education would provide opportunities for the development of proactive, primary 

interventions intended to prevent the development of EBD. In the event that these 

primary interventions are not sufficiently effective, the development of more intensive, 

secondary interventions would be needed to prevent an increase in the severity of 

problem behaviors (Kauffman, 1999). Unfortunately, students with or at risk for EBD are 

unlikely to have received early intervention services (Wagner, Kutash et al., 2005), yet 

are the disability category with the highest rates of negative behavioral consequences 

(Wagner, Newman et al., 2005). This does not bode well for their academic or social 

success. 

If a student is allowed to develop and maintain problem behaviors, the prognosis 

is not good. The effects of EBD are negative, persistent across the lifespan, and likely to 

result in rejection by peers, teachers, and family due to the individual’s difficulties 

developing and maintaining relationships (Walker et al., 2004). Just as at-risk behaviors 

affect academic performance, poor academic performance contributes to the development 

and maintenance of at-risk behaviors. This reciprocal relationship (Hinshaw, 1992) 

further exacerbates at-risk behaviors and poor academic performance (McIntosh, Horner, 

Chard, Dickey, & Braun, 2008; Wagner & Cameto, 2004; Walker, Severson, Feil, Stiller, 

& Golly, 1998), often resulting in an increase in dropouts, truancy, more failed courses, 
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and lower grade point averages (Bradley et al., 2008; Landrum, Katsiyannis, & 

Archwatemy, 2004). Historically, students with EBD have experienced the poorest 

outcomes of any disability group (Wagner, 1995; Wagner & Davis, 2006).  

After leaving school, these students continue to experience negative life outcomes 

(Vannest, Temple-Harvey, & Mason, 2009). Poor adult outcomes include fewer 

opportunities for gainful employment, limited participation in post-secondary education, 

less success with interpersonal relationships and financial independence (Armstrong et 

al., 2003), decreased likelihood of participation in volunteer community activities 

(Wagner, Newman et al., 2005), and higher rates “of involvement in the justice system” 

(Bradley et al., 2008, p. 13). 

With such unacceptably poor outcomes, both during and after formal schooling, it 

is imperative that these students be identified and receive appropriate and effective 

interventions as early as possible. Schools have no authority over a child’s academic, 

social, and behavioral development until the child enters the education system. At that 

point, schools must begin to identify these students and provide appropriate services. 

Limited resources available to schools has hindered their ability to identify students at 

risk or with EBD, and to plan and implement the more intensive interventions frequently 

required to support these students (Bradley et al., 2008; Kern, Hilt-Panahon, & Sokol, 

2008). 

If schools were able to easily identify students at risk for EBD, there would be 

less of a need for schools to provide the more costly, individualized programs. Easy and 
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early identification is not the norm; therefore, schools must look to other methods by 

which interventions for students at risk for EBD may be developed and implemented. 

Until a student at risk for EBD has been found to be eligible to receive special 

education services, the student will continue to receive typical education services within a 

general education classroom. Even when a student has been identified as EBD, it is 

possible that the student will receive services within a general education setting. The 

federal mandate related to the placement of students with special needs in the least 

restrictive environment was first introduced in 1975 with the passing of the Education of 

All Handicapped Children Act (P.L. 94-142). Currently known as the Individuals with 

Disabilities Education Act (IDEA; 20 U.S.C.S. §§ 1400 et seq., 2004), the least restrictive 

environment requirement of the law has been maintained through all amendments to date. 

In an effort to comply with this mandate, schools began to implement inclusive practices 

(Scott, Vitale, & Masten, 1998).  

Inclusive practices are those in which students with special needs receive 

instruction in general education classrooms (Scott et al., 1998). As many school systems 

in the United States move toward inclusive education practices (Buell, Hallam, Gamel-

McCormick, & Scheer, 1999; Burstein, Sears, Wilcoxen, Cabello, & Spagna, 2004), 

general education teachers are expected to teach students who display a wide range of 

cognitive abilities, behaviors, cultural and linguistic differences, and learning styles 

within the same classroom setting (Scott et al., 1998). It has been reported that teachers 

feel inadequately prepared for this task and believe they require more training and 

support to accommodate students’ individual needs (Buell et al., 1999; Schumm & 
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Vaughn, 1995; Scott et al.; Wolery, Werts, Caldwell, Snyder, & Lisowski, 1995). This is 

especially true when a student displays behaviors of such intensity, frequency, and/or 

duration that instruction and learning are impeded. When such behaviors occur, teachers 

often request assistance from a school-site prereferral team (Lane, Givner, & Pierson, 

2004; Lane, Weisenbach, et al., 2006). With the 1997 amendments to IDEA, the use of 

preventative processes to reduce special education placements was mandated (Truscott, 

Cohen, Sams, Sanborn, & Frank, 2005). Of all existing processes within individual 

school sites, prereferral teams are best suited to meet this mandate. 

Prereferral teams are problem-solving teams that assist general education teachers 

in developing interventions to support students with academic or behavioral problems 

(Chalfant, Pysh, & Moultrie, 1979; Lane, Mahdavi, & Borthwick-Duffy, 2003; Papalia-

Berardi & Hall, 2007). These teams are intended as a way to assist teachers and students, 

to prevent the need to initiate special education referral processes, and increase 

opportunities for student success in the classroom (Lane et al., 2003). In a review of 

seven studies assessing general education teachers’ perceptions of prereferral teams, 

Papalia-Berardi and Hall concluded that teachers were neutral to slightly dissatisfied with 

the quality of interventions and student performance outcomes. Lane, Pierson, Robertson, 

and Little (2004) reported similar findings relative to teacher satisfaction with student 

performance outcomes. 

Truscott and colleagues (2005) found that prereferral teams more often 

recommended simple, student-centered interventions the teacher had already tried (e.g., 

change in seating), as opposed to intervention processes in which ecological factors were 
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taken into consideration. This may partially explain the dissatisfaction of teachers with 

the quality of prereferral interventions and student outcomes. Dissatisfaction with the 

quality of prereferral interventions may also be partially explained by a lack of general 

education teacher knowledge or skill in modifying classroom practices to assist students 

with or at risk for high incidence disabilities. In a national survey, 86% of state 

departments of education stated that they required or recommended the use of prereferral 

teams; however, less than one-half of those states provided prereferral team professional 

development (Truscott et al., 2005). The lack of state-sponsored training for prereferral 

intervention teams and teacher dissatisfaction with interventions recommended by those 

same prereferral teams warrants the identification of intervention development methods 

that teachers find to be socially valid, and which result in student success in general 

education classrooms. 

In a review of studies looking at teacher acceptability of instructional adaptations 

(Scott et al., 1998), teachers consistently identified involvement of students in whole-

class activities and the provision of reinforcement as the most feasible adaptations made 

in inclusive classrooms. Prereferral interventions should be designed based upon teacher 

expectations within a specific classroom setting, and provide support in the development 

of the skills needed to meet those expectations (Lane, Pierson et al., 2004).  

Functional Behavioral Assessment 

An essential component of intervention development, especially in the elementary 

grades, is the identification of behavioral function (McIntosh et al., 2008). Behavioral 

function refers to the events immediately following a behavior that increase the 
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likelihood of future recurrences of the behavior in similar circumstances (Neef & 

Peterson, 2007; Umbreit et al., 2007). Even though the primary goal of functional 

assessment is to identify the consequences maintaining behavior (Horner, 1994), it is 

critical to also consider the events which precede and predict behavior, especially in 

naturalistic settings (Conroy & Stichter, 2003).  

Identifying events immediately preceding and following a behavior is known as 

functional behavioral assessment (FBA). FBA is an evidence-based practice (Gresham, 

Watson, & Skinner, 2001) with origins in B. F. Skinner’s three-term contingency. 

Skinner (1953) describes the three-term contingency as the occurrence of a discriminative 

stimulus (antecedent) that occasions the occurrence of a response (behavior), which is 

then reinforced (consequence), thereby increasing the likelihood of future recurrence of 

the response. The methods used in FBA generate information that is useful in developing 

function-based interventions (Neef & Peterson, 2007). By noting the antecedents and 

consequences related to a specific behavior, interventions effective in changing behavior 

can be developed. Ideally, function-based interventions are designed to decrease problem 

behaviors and increase appropriate replacement behaviors. 

The development of the instruments and procedures used to collect and analyze 

data within FBA can be traced to the development of applied behavior analysis (ABA; 

Fox & Davis, 2005). ABA is the “science of behavior” (Cooper et al., 2007, p. 7; Sulzer-

Azaroff & Mayer, 1991, p. 3) with the goal of the understanding and improving human 

behavior (Cooper et al., 2007). ABA continues to be guided by the seven dimensions 

identified by Baer, Wolf, and Risley (1968), i.e., it is “applied, behavioral, analytic, 
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technological, conceptually systematic, effective, and capable of appropriately 

generalized outcomes” (Cooper et al., 2007, p. 16).  

Applied research refers not to the instruments and procedures used, but rather to 

the social importance of the behavior to be studied (Baer et al., 1968). Applied research is 

behavioral in that it focuses on the relationship between antecedent and consequent 

stimuli and an individual’s problematic behavior, explicitly measures the behavior, and 

monitors the behavior of everyone involved in the study (Baer et al.; Neef & Peterson, 

2007). These three behavioral criteria allow for a determination as to whether there is a 

functional relation between the variables manipulated and the individual’s problem 

behavior. When one has controlled the occurrence and nonoccurrence of a behavior by 

manipulating the variables, than one can reliably demonstrate a functional relation (Carr, 

1977; Dunlap et al., 1993a; Penno, Frank & Wacker, 2000).  

The technology of ABA is verified when the procedures used are described 

sufficiently and in a conceptually systematic manner, thereby allowing for replication 

with the purpose of obtaining similar outcomes (Neef & Peterson, 2007). As with any 

method of scientific analysis, effectiveness and generality of the intervention or treatment 

and the practical importance of the behavioral change are crucial. As the science of ABA 

has developed over the last five decades, the philosophy and methods used in ABA to 

identify environmental variables affecting behavior have led to the development of FBA. 

The connection between ABA and current FBA methods is the empirically validated 

relationship between behavior and environmental variables, which leads to the 

development of a function-based intervention (Fox & Gable, 2004). 
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FBA is a systematic process in which direct and indirect methods of data 

collection are used to identify antecedents that predict the occurrence of behaviors and 

the consequences that maintain those behaviors (Conroy & Stichter, 2003; Ervin, 

Ehrhardt, & Poling, 2001; Horner, 1994; Ingram et al., 2005; McIntosh et al., 2008; 

O’Neill, Horner, Albin, Storey, & Sprague, 1990; Sasso et al., 2001; Sugai et al., 2000; 

Umbreit et al., 2007). Briefly stated, FBA demonstrates a cause-and-effect relationship 

between environmental factors and behavior (Hanley et al., 2003; Skinner, 1953). 

Identification of the antecedents and consequences related to a problem behavior makes it 

possible to manipulate the antecedents and consequences (Wilder & Carr, 1998) and 

effect positive behavioral change. Data collected during the functional assessment 

process are used to develop an hypothesis of function, upon which function-based 

interventions are based (Chandler & Dahlquist, 2006; Conroy & Stichter, 2003; Dunlap 

& Kern, 1996; Horner, 1994; Ingram et al., 2005; Kennedy et al., 2001; O’Neill et al., 

1990; Umbreit et al., 2007). Function-based interventions have been found to be more 

effective than those which are not function-based (Ervin et al., 2001; Ingram et al., 2005; 

Newcomer & Lewis, 2004). 

In 1997, the Individuals with Disabilities Education Act (IDEA; 20 U.S.C.S. § 

1400 et seq.) mandated the use of FBA to develop a behavioral intervention plan (BIP) 

when a student with a disability is to undergo a change in education placement. Since that 

time, there has been considerable attention given to FBA (Fox & Davis, 2005; Sasso et 

al., 2001), especially within naturalistic settings. Even though federal law specifies when 

an FBA must be conducted, the procedures to be used are not specified (Ervin et al., 
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2001; Nelson, Roberts, Mathur et al., 1999). Within the field of ABA, there is on-going 

dialogue as to the necessary and adequate procedures to be used when conducting an 

FBA (Fox & Gable, 2004; Nelson, Roberts, Rutherford, Mathur, & Aaroe, 1999; Scott et 

al., 2000). One thing upon which all would agree is that understanding “the relationship 

between behavior and environmental factors” (Kern et al., p. 24) is essential to 

developing and implementing effective interventions. 

Historically, the literature supporting the effectiveness of functional assessment in 

reducing problem behaviors and increasing socially desirable behaviors had been 

conducted in clinical or analogue settings with individuals with developmental 

disabilities who demonstrated multiple and severe self-injurious and/or aggressive 

behaviors (e.g., Carr & Durand, 1985; Hanley, Piazza, Fisher, Contrucci, & Maglieri, 

1997; Iwata, Dorsey, Slifer, Bauman, & Richman, 1982; Lerman, Iwata, & Wallace, 

1999; Lovaas & Simmons, 1969; Pace, Iwata, Cowdery, Andree, & McIntyre, 1993), hair 

twirling (Deaver, Miltenberger, & Stricker, 2001), hand biting, disruptive behaviors, and 

throwing oneself on the floor (Lalli et al., 1999), finger picking (Richman, Wacker, 

Asmus, & Casey, 1998), and self-biting (Weeks & Gaylord-Ross, 1981). Although many 

studies have been conducted in analogue or clinical settings with individuals with 

developmental disabilities (Blakeslee et al., 1994; Conroy & Stichter, 2003; Fox & 

Gable, 2004; Heckaman et al., 2000; McIntosh et al., 2008; Nelson, Roberts, Mathur et 

al., 1999; Newcomer & Lewis, 2004; Reid & Nelson, 2002; Sasso et al., 2001), there is a 

growing literature in which the use of FBA in naturalistic settings has been addressed. 
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FBA in Naturalistic Settings with Students At Risk for EBD 

Earlier FBA studies conducted in naturalistic settings were similar to those earlier 

studies conducted in analogue or clinical settings in that they were conducted primarily 

with individuals with developmental disabilities and self-injurious and/or aggressive 

behaviors. Lalli, Browder, Mace, and Brown (1993) used a consultant model in 

classroom settings when conducting functional assessment and developing interventions 

for three students with profound mental retardation. These students displayed various 

problematic behaviors including head-banging, multiple aggressive behaviors and self-

injurious hand scratching. Mace and Belfiore (1990) conducted descriptive and 

experimental analyses in various rooms within a group home for a woman with severe 

mental retardation who displayed stereotypic touching that interfered with socialization 

with others and “completion of household tasks” (p. 508). In a later study in a group 

home, Horner and colleagues (1991) decreased problem behaviors during instructional 

activities by interspersing high- and low-probability requests. Studies were also 

conducted in which it was demonstrated that functional assessment could be employed in 

classroom settings (Repp, 1994) and result in effective interventions. 

Within classroom settings, function-based interventions involving adjustment to 

instructional variables were shown to be effective. For students with moderate to severe 

disabilities, student preference for curricular activity was used to effect positive 

behavioral change (Foster-Johnson, Ferro, & Dunlap, 1994). With students with multiple 

disabilities and severe disruptive behaviors, Dunlap and colleagues (1991) made 

adjustments to curricular variables such as task length, functionality of task, motor skills 
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used, and student choice of activity. For students with profound intellectual disabilities, 

severe self-injurious behaviors, and/or aggression, individualized interventions were used 

to decrease problem behaviors and increase desired behaviors (Northup et al., 1994). 

Behavioral improvement with students experiencing moderate to severe developmental 

disabilities and “frequent, severe, and chronic” problem behaviors was demonstrated by 

Durand and Carr (1991, p. 252) using functional communication training. 

The use of functional assessment in naturalistic classroom settings has been 

extended to include students with high incidence disabilities, such as attention deficit 

hyperactivity disorder (ADHD; Umbreit, 1995), comorbid diagnoses including ADHD 

(Lane, Thompson, Reske, Gable, & Barton-Arwood, 2006), a learning disability (Lane, 

Smither et al., 2007), and EBD (Dunlap et al., 1993a; Turton et al., 2007), as well as with 

students at risk for EBD (Blair, Umbreit, & Bos, 1999; Lane Weisenbach et al., 2007; 

Lane, Weisenbach et al., 2006; Umbreit & Blair, 1997; Wood, Umbreit, Liaupsin, & 

Gresham, 2007). 

Between 2% and 22% of school-age children experience some form of mental 

health problems (Greenberg, Domitrovich, & Graczyk, & Zins, 2005; Lane Barton-

Arwood et al., 2008; Walker et al., 2004), which could manifest as problem behaviors in 

education settings. Although the prevalence rates identified represent quite a broad range, 

the U.S. Department of Education reported that less than 1% of students between Pre-K 

and the 12th grade receive services for EBD within public school settings (OSEP, 2009). 

Given the wide discrepancy between estimates of the number of students who experience 

mental health problems and the students who actually receive educational services, it is 
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safe to assume that there are students who would benefit from individualized, function-

based interventions.  

Assuming that such discrepancy supports the belief that there is an under-

identification of students at risk or with EBD, the use of FBA as a prereferral intervention 

method could assist those students with the most disruptive and chronic behaviors in 

general education settings. For students who display chronic behaviors placing them at 

risk for EBD, individualized interventions that result in meaningful outcomes are 

required (Ingram et al., 2005). In fact, Title V (20 U.S.C. § 7201 et seq.) of the 

reauthorization of the Elementary and Secondary Education Act, known as the No Child 

Left Behind Act of 2001, requires schools to meet the needs of all students, including 

those at-risk. However, approaches to working with problem behaviors are usually 

reactive, as opposed to proactive (Colvin, Kameénui, & Sugai, 1993). 

According to Cooper (2008), “widespread adoption of evidence-based practices in 

education is slow” (p. 6), especially those requiring modifications to meet the needs of 

students with special needs. FBA can be used to prevent problem behavior (Neef & 

Peterson, 2007) in school settings. Unfortunately, FBA is not commonly used as a 

proactive method of intervention development. In fact, FBA is most frequently used after 

behavior has become significantly problematic (Scott, Liaupsin, Nelson, & McIntyre, 

2005; Van Acker, Boreson, Gable, & Potterton, 2005). However, the use of FBA would 

be most advantageous if used “before problem behaviors became well established” 

[italics added] (Scott et al., 2005, p. 59). 
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FBA is an effective method of developing individualized, data-based 

interventions (Ingram et al., 2005) which appears to be applicable across individuals and 

settings (Reid & Nelson, 2002). Umbreit (1995) suggested that function-based 

interventions may be a useful method to support inclusion of students with disruptive 

behaviors in general education settings. With an increase in the use of function-based 

interventions to decrease problem behaviors and increase appropriate social and academic 

behaviors, the effectiveness of function-based interventions has been demonstrated in 

naturalistic, general education settings with students at risk for EBD (Blair et al., 1999; 

Kamps et al., 1995; Lane, Smither et al., 2007; Lane Weisenbach et al., 2006; Lane, 

Weisenbach et al., 2007; Umbreit & Blair, 1997; Wood et al., 2007).  

In a review of the use of FBA within data-based intervention studies, Blakeslee, 

Sugai, and Gruba (1994) suggested that, although interventions were selected based upon 

FBA data, it was unclear as to how the data were used in identifying effective 

interventions. This absence of a clear link from FBA to intervention was again pointed 

out by Sasso and colleagues (2001), when they noted that, of the studies they reviewed, 

no description of how FBA data were used to develop interventions had been provided. 

Even though most FBA studies have not provided a clear link between FBA and 

function-based interventions, it is essential that such a link exists (Sugai et al., 2000).  

It is commonly recognized that there is a need to develop a systematic process for 

integrating FBA data “into the selection and development of interventions” (Blakeslee et 

al., 1994, p. 409; Repp, 1994); however, it was not until 2007 that Umbreit and 

colleagues introduced the Decision Model. 



37 

 

Function-Based Intervention Decision Model 

The Decision Model (Appendix B.4; Umbreit et al., 2007) is a practical and 

conceptually systematic approach by which one can ascertain which of three intervention 

methods would best fit the individual displaying chronic problem behaviors. After 

conducting an FBA and operationally defining target (problem) and replacement 

(preferred) behaviors, two questions are asked: (1) Can the student perform the 

replacement behavior? and (2) Do antecedent conditions represent effective practice?  

These two questions are based upon components of effective function-based interventions 

identified in FBA literature (see Sugai et al., 2000); components which include 

adjustment to antecedent conditions that decrease the occurrence of target behaviors, 

teaching of knowledge and skills necessary for performance of replacement behaviors, 

and the manipulation of consequences to support replacement behaviors (Umbreit et al.). 

The yes/no responses to these two questions guide the individual developing the 

intervention to identify an intervention development method using one or a combination 

of three potential methods. The three methods to be used based upon the Decision Model 

are: Method 1: Teach the Replacement Behavior, Method 2: Improve the Environment, 

and Method 3: Adjust the Contingencies (Umbreit et al). 

Method 1: Teach the replacement behavior. If FBA data reveal that a student does 

not possess the skills necessary to successfully perform the replacement behavior, but 

antecedent conditions represent effective teaching practices, then it is necessary to teach 

the skills required to enable the student to perform the replacement behavior. Examples 

of skills range from those necessary for successful classroom interactions such as hand-



38 

 

raising and turn-taking, to prerequisites for specific academic skills for which the student 

may be experiencing acquisition, performance, or fluency deficits. 

Method 2: Improve the environment. If FBA data reveal that a student does 

possess the necessary skills for successful performance of the replacement behavior, but 

antecedent conditions do not represent effective teaching practices, then it is necessary to 

make environmental adjustments to provide alternative ways of preventing the target 

behavior and increased opportunities for the student to display the replacement behavior. 

Effective teaching practices include those that are organizational, managerial, and 

instructional in nature (Umbreit et al., 2007). Examples of effective, organizational 

teaching practices are those that reduce the occasion of lost instructional time. 

Organizational practices can vary, ranging from established routines for distributing 

supplies and traffic flow patterns within the classroom, to the physical arrangement 

within the classroom setting. Managerial practices may be reflected in clearly stated 

expectations of classroom behavior and the consequences related to the occurrence and 

nonoccurrence of those expectations. Effective instructional practice can include optimal 

group size during instruction, use of high interest materials, and the individualizing of 

instruction when needed for students who may be experiencing difficulty in acquiring 

new skills or developing fluency or mastery. 

Method 3: Adjust the contingencies. If FBA data reveal that the student possesses 

the requisite skills for successful performance of the replacement behavior and 

antecedent conditions represent effective teaching practices, the emphasis of the 

intervention will be on making adjustments to the contingencies. In short, consequences 
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that previously reinforced the target behavior must now be provided only for the 

replacement behavior. 

When FBA data reveal that the student is not able to perform the replacement 

behavior and antecedent conditions do not represent effective teaching practices, then it is 

necessary to develop an intervention that combines the method elements of Method 1 and 

Method 2. 

Each of the Methods consists of three common method elements that guide in the 

identification of the elements which comprise the intervention package: adjustment of 

antecedent conditions, provision of appropriate reinforcement for replacement behaviors, 

and the withholding of reinforcement (i.e., extinction procedures) for target behaviors. 

The intervention elements used within each Method are based upon the direct and 

indirect data collected during the FBA. Using the Decision Model leads to effective 

intervention packages comprised of three evidence-based practices: antecedent 

adjustments, appropriate reinforcement for replacement behaviors, and extinction 

procedures for target behaviors (e.g., Lane, Smither et al., 2007; Liaupsin et al., 2006; 

Wood et al., 2007). 

In an effort to develop effective behavioral change interventions during the 1960s 

and 1970s, packaged interventions, also known as treatment or intervention packages, 

were the focus of many behavior analysts (Ervin et al., 2001). Within ABA, intervention 

packages are those interventions consisting of a combination of multiple independent 

variables which are known to be effective (Cooper et al., 2007). The independent 

variables within the intervention packages are used in combination to manipulate the 
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dependent variable (Cooper et al.). In the case of positive behavioral change packages in 

education settings, the dependent variable is the behavior of the student. 

Intervention packages have been developed to effect positive behavioral change in 

clinical/analogue settings, as well as naturalistic settings. Successful intervention 

packages have been developed and tested for a young boy displaying verbally and 

physically aggressive and noncompliant behaviors (Zeilberger, Sampen, & Sloan, 1968), 

for young children with pediatric feeding disorders (Cooper et al., 1995), for a Bermudian 

adolescent receiving non-categorical special services for behavior problems (Turton et 

al., 2007), and for students at risk for EBD (Lane, Weisenbach, et al., 2007). In each of 

these intervention packages, appropriate reinforcement for replacement behaviors and 

extinction procedures were used. 

It has been suggested by Sasso and colleagues (2001) and others (Fox & Gable, 

2004) that there is a need to extend FBA research by evaluating the effectiveness of 

function-based intervention packages. As there are multiple studies in which the 

effectiveness of function-based intervention packages has been demonstrated, perhaps the 

more important point is to extend FBA research by evaluating the effectiveness of the 

individual method elements of function-based interventions developed using the Decision 

Model. There exists an extensive literature base related to antecedent adjustments and 

reinforcement of replacement behavior within naturalistic general education settings; 

however, research with a focus on the contribution of extinction procedures has been 

limited to clinical and analogue conditions with individuals with severe disabilities. 
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Extinction 

Ivan Pavlov first used the term “extinction” during his classical conditioning 

experiments with dogs and salivation to describe a specific behavioral phenomenon 

(Lefrançois, 2006). The term was used to describe the decrease in the occurrence of the 

conditioned response (CR) resulting from the presentation of the conditioned stimulus 

(CS) in the absence of the unconditioned stimulus (US; Lefrançois). Over increased 

presentations of the CS in the absence of the US, the occurrence of the CR decreases to 

levels observed prior to the pairing of the CS with the US. Within classical conditioning, 

extinction was thought to be an active process that merely suppressed behavior (Catania, 

1998). 

Initially, researchers in the field of operant conditioning continued to look at 

extinction as an active process that merely suppressed behavior (Catania, 1998). 

However, when Skinner (1953) transferred use of the term to the field of operant 

conditioning, he changed the term to “operant extinction,” and used it to describe the 

procedure in which reinforcers of a previously reinforced behavior are withheld, resulting 

in either elimination of the behavior, or a decrease in the occurrence of the behavior to 

pre-reinforcement levels (Catania, 1998; Ervin et al., 2001; Kazdin, 1984; Keller & 

Schoenfeld, 1950; Reynolds, 1968; Skinner, 1953, 1974; Sulzer-Azaroff & Mayer, 1991). 

Extinction procedures are the most direct approach when reducing the occurrence 

of target behaviors (Iwata, Pace, Kalsher, Cowdery, & Cataldo, 1990). The inclusion of 

extinction procedures within a function-based intervention package can enhance the rate 

of behavioral change (Lerman & Iwata, 1996), effect larger initial changes in behavior 
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(Iwata et al., 1994), and increase the likelihood of successful outcomes (Lerman, Iwata, 

& Wallace; 1999). Kazdin (1984) noted that including extinction procedures within 

intervention packages that also include the use of reinforcement or other procedures may 

mitigate the potential for the predictable occurrence of undesirable side effects of 

extinction procedures. When planning and implementing function-based interventions, it 

is imperative to consider not only data collected during the FBA, but also the history of 

reinforcement and the possibility of undesirable side effects. Intervention components 

should be prepared that allow the implementer to respond appropriately when undesirable 

side effects are observed in order to prevent reinforcement of the target behavior. 

Reinforcing a behavior when it has been on extinction makes it more difficult to achieve 

the behavioral goal set prior to implementation. 

History of Reinforcement 

The time between initiating extinction procedures and a decrease in the 

occurrence of the target behavior may vary depending on the history of reinforcement. 

Features of previous reinforcement that may affect the length of time between initial use 

of extinction procedures and behavioral change are: (a) the length of time during which 

reinforcement of the target behavior had been provided, (b) the frequency with which 

reinforcement of the target behavior had been provided, (c) the schedule of reinforcement 

used (Kazdin, 1984), (d) the amount of effort required to effect a response, and (e) the 

occurrence of other currently operating contingencies (Skinner, 1953; Sulzer-Azaroff & 

Mayer, 1991). 
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If a behavior has been reinforced on an intermittent schedule of reinforcement, the 

behavior will be more resistant to extinction procedures. Resistance to extinction is the 

amount of time between initial withholding of reinforcement and the occurrence of pre-

reinforcement levels or elimination of the behavior (Catania, 1998). History of 

reinforcement not only affects the speed with which behaviors change after extinction 

procedures have been introduced, but also the degree to which a behavior is resistant to 

extinction procedures. A behavior that had been reinforced on an intermittent schedule of 

reinforcement is especially resistant to extinction procedures because the individual has 

become accustomed to waiting for reinforcement. The thinner the schedule of intermittent 

reinforcement, the more resistant the behavior will be to extinction procedures (Cooper et 

al., 2007). In contrast, a behavior previously reinforced on a continuous schedule of 

reinforcement would result in more rapid extinction. Being accustomed to receiving 

reinforcement on a regular and continuous basis allows one to more immediately 

recognize when reinforcement is no longer forthcoming.  

Undesirable Effects of Extinction Procedures 

With the paucity of research in which the effects of extinction procedures as an 

isolated technique have been clearly characterized, it is best to continue to incorporate 

extinction procedures as an element of function-based intervention packages. Those 

studies in which extinction as an isolated technique was examined indicate that when 

extinction procedures are used in isolation, undesirable effects, such as extinction burst, 

extinction-induced aggression, and spontaneous recovery may be observed (Lerman, 
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Kelley, Van Camp, & Roane, 1999; Skinner, 1953; Sulzer-Azaroff & Meyer, 1991). 

Descriptions of each of these undesirable effects follow. 

Extinction burst. Extinction burst describes the initial increase in frequency and 

intensity of behavior following elimination of reinforcement (Cooper et al., 2007; Sulzer-

Azaroff & Mayer, 1991). Although there is very limited literature related to the 

prevalence of extinction bursts in naturalistic settings (Lerman & Iwata, 1995, 1996), it 

has been stated that extinction bursts occur most frequently and are of greater intensity 

when extinction procedures have been used as an isolated behavioral change technique 

(Lerman & Iwata, 1995, 1996). This may be especially true when a particular behavior 

has been reinforced for a longer period of time. Goh and Iwata (1994) found that the 

extinction burst pattern of a 40-year-old male was more prolonged over observation 

sessions than extinction burst patterns observed in young children and adolescents (Iwata 

et al., 1990). It should be noted that the occurrence of an extinction burst demonstrates 

that, in all probability, the correct reinforcer had been identified (Cooper et al., 2007). 

Extinction-induced aggression. Extinction-induced aggression is aggression that 

occurs as a result of the withholding of a reinforcer for a previously reinforced behavior. 

Extinction-induced aggression, which typically occurs in the early stages of the extinction 

process (Skinner, 1953; Sulzer-Azaroff & Mayer, 1991), is typically associated with 

extinction burst (Sulzer-Azaroff & Mayer, 1991), reflects a change in the topography of 

the target behavior (Reynolds, 1968), and is the result of prolonged withholding of 

reinforcement (Cooper et al., 2007). In the same study in which Goh and Iwata (1994) 

observed the occurrence of an extinction burst when extinction procedures were used in 
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isolation, the occurrence of extinction-induced aggression was also observed. Extinction-

induced aggression was also observed during extinction procedures in a study involving 

three young students in in-patient classroom settings (Richman, Wacker, Asmus, Casey, 

& Andelman, 1999). An easily recognized example of extinction-induced aggression 

would be the behaviors displayed by someone who attempts to open a door, which in the 

past has always opened easily, and finds that the door will not open. At first, the 

individual may begin to repeatedly rattle the doorknob with the hand normally used to 

open the door. The individual may then attempt to open the door with the other hand. 

This behavior may increase to holding onto the doorknob with both hands and attempting 

to rattle the door, which may progress to kicking and cursing at the door. The increase in 

the intensity of the behavior is clearly evident, as is the change in the topography of the 

behavior. 

Spontaneous recovery. Spontaneous recovery is the result of reinforcement 

history (Skinner, 1953) and occurs when the target behavior is observed even though it 

has not been reinforced for some time (Catania, 1998). Although some basic research has 

been conducted, and it has been demonstrated that spontaneous recovery may occur when 

extinction procedures are used as an intervention package component (Lerman, Kelley et 

al., 1999), there is no published research in which spontaneous recovery has been 

investigated in a naturalistic setting. When extinction procedures are continued even 

when spontaneous recovery occurs, the recovery of target behaviors will be short-lived 

(Cooper et al., 2007). 
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Lerman, Iwata, and Wallace (1999) warn against generality of the true effects of 

extinction, especially as extinction has been used most frequently as an isolated technique 

in studies in analog conditions (e.g., Carr, Newsom & Binkoff, 1980; Mace & Belfiore, 

1990), and as a method element within an intervention package (e.g., Carr et al.; Liaupsin 

et al., 2006; Stahr et al., 2006; Turton et al., 2007). 

The use of extinction procedures in function-based interventions results in the 

reduction or elimination of target behaviors and precludes the necessity of using aversive 

consequences. When used in an intervention package in which reinforcement for an 

incompatible or alternative behavior is provided, it should also help to decrease the target 

behavior more quickly (Sulzer-Azaroff & Mayer, 1991). As previously noted, Kazdin 

(1984) stated that the combined inclusion in an intervention package of both extinction 

procedures and reinforcement for replacement behaviors reduces the undesirable side 

effects typically associated with the use of extinction procedures as an isolated 

intervention technique. This supposition was supported by the results of a study 

conducted Wilder and Carr (1998), which led them to conclude that extinction procedures 

are a critical method element of interventions for reducing target behaviors. 

Summary 

Problem behaviors of students at risk for EBD continue to be a critical concern of 

educators in naturalistic, classroom settings. The social and academic impact of problem 

behaviors on life outcomes after mandated schooling has ended for students at risk or 

with EBD has become empirically well-established, especially since the second wave of 

national data collected by Wagner, Newman et al. (2005). Over the last two decades, 
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there has been little improvement in the outcomes for these students (Wagner & Davis, 

2006). The use of prereferral assessment and the development and implementation of 

function-based interventions before a student has been identified as eligible for special 

education services for EBD has been demonstrated to be effective (Lane, Weisenbach et 

al., 2006) and its use has been encouraged. 

While applied behavior analysts have studied the effects of extinction procedures 

on behavioral change, as well as the undesirable side effects associated with extinction 

procedures, the research has been conducted primarily in clinical or applied settings with 

individuals experiencing developmental disabilities and self-injurious and/or aggressive 

behaviors. There have been no studies within naturalistic, classroom settings that 

examine the contribution of extinction procedures to function-based interventions for 

students at risk for EBD. Given the findings of research in clinical or analogue settings on 

the effects of extinction procedures used in isolation, it is ethically sound that replication 

of such studies were not conducted in naturalistic, classroom settings. However, it has 

been noted that when used as a component within function-based intervention packages, 

extinction procedures are effective, contribute to faster behavioral change, and mitigate 

the occurrence of undesirable side effects. 

FBA literature demonstrates that function-based interventions are effective in 

decreasing target behaviors and increasing replacement behaviors conducive to learning 

in school settings (Stahr et al., 2006; Umbreit, 1995). The use of FBA to guide the 

development of function-based interventions allows for the identification of variables 

within classroom settings that maintain behavior. However, there is a need to extend this 
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line of research to determine the contribution of the three method elements included 

within function-based interventions developed using the Decision Model (Umbreit et al., 

2007). 
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CHAPTER 3 

METHOD 

The methodology used to conduct this study will be discussed in this chapter. The 

study’s primary goal was to determine the contribution of extinction procedures on 

behavioral change within function-based interventions.  

Participants and Settings 

Participants were selected from an elementary school in a mid-sized city in the 

southwestern United States. There were 6 participants: three students and their primary 

teachers. Table 1 presents demographic information for each student- and teacher-

participant. 

Table 1 
Descriptive Data for Participants 

Students 

Name Gender Age Grade Ethnicity 
Hugo Male 6 1 Hispanic 
Tomas Male 7 2 Hispanic 

Eric Male 8 3 Hispanic 

Teachers 

Name Gender Years Teaching Grade Ethnicity 
Miss Campana Female 5 1 Hispanic 
Mrs. Laguna Female 10 2 Hispanic 
Miss Barrajas Female 2 3 Hispanic 

School Demographics 

Ullapool Elementary had a student population of approximately 250 students 

between pre-kindergarten through 5th grade. Student ethnicity was 89.70% Hispanic, 
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7.40% Native American, 1.60% White/Anglo, and 1.20% African American. Thirty-one 

percent of the students were English Language Learners (ELL), with Spanish as the 

primary home language. The school was located in an area of the city considered to 

consist primarily of families of low socio-economic status, with 96% of students 

identified as eligible for free or reduced-price lunch. 

Ullapool Elementary met Adequate Yearly Progress during the 2007-2008 

academic calendar, and had been identified as a performing school by the Arizona 

Department of Education. Ullapool was in its third year of implementing Positive 

Behavioral Interventions and Supports (PBIS), with the primary emphasis on universal 

interventions. The PBIS school-site team planned the expansion of PBIS into individual 

classroom settings for the 2009-2010 academic calendar. Ullapool received school-wide 

Title I services, was a Reading First school, and participated in the district’s Opening 

Minds Through the Arts (OMA) program. OMA is an arts education program in which 

arts are integrated into the content-area subjects of reading, writing, math, and science.  

Ullapool was also involved in an after-school program in conjunction with the 

Urban Youth Center (UYC), an after-school program funded by the city and county 

department of parks and recreation. A variety of education and recreational programs 

were available to the students who attended UYC. The purpose of UYC was to promote 

positive behavior and keep youth off the streets and drug free. Ullapool and UYC were 

adjacent to another and shared a gate through which students could go directly from the 

school grounds to UYC. Ullapool and UYC worked together and alternated groups of 

students between Ullapool’s after-school tutoring program and the programs at UYC. 
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This cooperation allowed parents to have free, after-school child care until 5pm, if the 

parents chose to do so. 

Student- and Teacher-Participants 

Student-teacher dyads were identified using convenience sampling. Preliminary 

identification of each dyad was made by the principal and school psychologist. Dyads 

were selected according to four criteria: (1) teacher request to the Student Behavior 

Intervention Team (SBIT) for assistance in developing interventions to improve student 

behavioral and academic performance, (2) absence of sustained behavioral and academic 

improvement after implementation of prereferral interventions, (3) principal and school 

psychologist belief that student, parent, and teacher would be willing to participate in the 

study, and (4) the student had displayed behavioral and academic problem behaviors 

during the previous academic calendar year. Briefly stated, the students were selected by 

the principal and school psychologist as potential participants because they believed that 

the students were those within the school who were most at-risk for academic failure 

resulting from frequent disruptive behaviors and problems acquiring new academic skills 

and/or developing fluency and mastery of acquired skills. 

Student-Participants 

Eligibility requirements for the student-participants were: (a) the student had been 

identified by a classroom teacher as displaying chronic disruptive behaviors that 

interfered with instruction and learning (e.g., verbal refusal to work on academic tasks, 

out-of-seat during instruction), (b) the teacher had requested additional assistance from 

the principal, school psychologist or the SBIT, (c) teacher and parent informed written 
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consent were obtained, (d) the child had been rated as having fewer social skills or more 

problem behaviors on the Parent Form or Teacher Form of the Social Skills Rating 

System (SSRS; Gresham & Elliott, 1990), and (e) minor assent had been obtained. 

Teachers and parents were informed of the nature of the study and that the results might 

be used not only for the benefit of the student and the teacher within natural classroom 

settings, but also for dissemination of the findings to education professionals. A flow 

chart representing the teacher, parent, and student-participant recruiting process appears 

in Appendix A. 

Social Skills Rating System. The teacher and a parent of each student completed 

the appropriate SSRS form. The SSRS is a norm-referenced rating scale used to assist in 

assessing students, preschool through 12th grade, who may be at-risk for developing an 

emotional and/or behavioral disorder. The SSRS was normed on more than 4,000 

individuals, and is used in the home and school setting as a diagnostic tool to assist in 

behavioral decision-making. There are separate versions of the rating scale for different 

age/grade groups. Given the age and grade level of the student-participants, the Parent 

and Teacher Forms for grades K- 6 (Elementary Forms) were used. The Teacher Form 

has 57 statements to be completed, and the Parent Form has 55. Both the Parent and 

Teacher Forms of the SSRS consist of statements related to social skills (i.e., cooperation, 

assertion, and self-control) and problem behaviors (i.e., externalizing, internalizing, and 

hyperactivity). The Teacher Form also contains statements related to an additional scale--

academic competence. The Parent Form includes an extra subscale within the social skills 

scale related to responsibility. Internal consistency (coefficient alpha) reliabilities for the 



53 

 

SSRS Teacher Form (Elementary) total scale range from .93 to .94 for Social Skills, .87 

to .88 for Problem Behaviors, and .95 to .96 for Academic Competence. For the Parent 

Form (Elementary), internal consistency reliabilities range from .85 to .88 for Social 

Skills and .86 to .87 for Problem Behaviors. Total scale correlations between the Teacher 

Form (Elementary) and the Child Behavior Checklist (CBCL) Teacher Report Form 

(Achenbach & Edelbrock, 1983) were -.64 for Social Skills, .81 for Problem Behaviors, 

and -.59 for Academic Competence. For Parent Form (Elementary) and CBCL Parent 

Report Form, total scale correlations were .58 for Social Skills and -.52 for Problem 

Behaviors. 

Ratings for each student are presented in Table 2. Responses by teacher and/or 

parent reflect that each student met inclusion criteria, as each student had been rated as 

having fewer social skills or more problem behaviors on the Parent Form or Teacher 

Form. 
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Table 2 
SSRS Results for Each Student: Teacher and Parent Forms 

 Students 

Scale Rater Hugo Eric Tomas 
Social Skills Teacher 84 

Fewer* 
89 

Average 
74 

Fewer* 
Parent - 78 

Fewer* 
82 

Fewer* 

Problems Behaviors 
Teacher 133 

More* 
125 

More* 
131 

More* 
Parent - 115 

Average 
138 

More* 
Academic Competence Teacher only 77 

Below 
Average* 

67 
Below 

Average* 

76 
Below 

Average* 
Note. Dashes indicate data were not obtained. Asterisks indicate scales within which 
student met inclusion criteria. Data reflect a confidence level of 95%. 

The teacher and parent responded by rating how often the behavior described in 

each statement occurred during the previous month or two. Raters stated whether the 

behavior occurred Never, Sometimes, or Very Often. Each rater was then asked to identify 

how important each item was for success in the classroom or home. Raters then indicated 

the degree of importance of each item by choosing Not Important, Important, or Critical. 

It took the parents and teachers approximately 20 min to complete their respective forms. 

Each teacher-participant completed the SSRS Teacher Form. The SSRS Parent 

Form was completed by Eric’s older sister, who was a primary caregiver, and Tomas’s 

father. The Parent Form was not completed by either of Hugo’s parents as neither could 

read English. When asked if it was possible to have a translator assist in completing the 

Parent Form, the mother chose not to do so as both parents worked and were unable to 

take time off from work. The mother was willing to complete the Spanish version of the 
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Strengths and Difficulties Questionnaire (Goodman, 2001). Her responses to the Parent 

Questionnaire reflected that Hugo was at medium risk for emotional disorder, and had 

scored higher for emotional distress and the impact of difficulties on his life. Her 

responses demonstrated that Hugo scored close to average for overall stress, behavioral 

difficulties, hyperactivity and attentional difficulties, difficulties getting along with peers, 

and kind and helpful behaviors. 

In the preliminary stage of this study, the principal investigator (PI) initiated 

contact with the school site, obtained site approval for participation in the study and the 

assistance of the principal and school psychologist in identifying possible student-

participants. During the preliminary stage of identifying student-participants, none of the 

eligible student-participants had been referred for special education assessment to 

determine eligibility for services for behavior and/or learning difficulties. However, all 

were considered by their teachers, the principal, and the school psychologist to be 

seriously at-risk for EBD due to chronic problem behaviors during classroom instruction, 

which negatively impacted learning, classroom instruction, and social interactions with 

peers and teacher. 

Eric had been assessed and found eligible to receive special education services for 

speech and language impairment in kindergarten. He was still receiving these services on 

a weekly basis for one hour. At the onset of Phase 1 of the study, Eric was referred for 

special education assessment for both specific learning disability (SLD) and EBD. During 

the first full intervention condition of Phase 2, the school site multidisciplinary team 

identified Eric as being eligible for special education services. SLD was identified as the 
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primary cause of both academic and behavioral problems. He exhibited a pattern of 

strengths and weakness that directly explain the extraordinary difficulty he has with 

learning to read and the related tasks. The Individualized Education Plan (IEP) was dated 

in December 2009 and required no additional services than those which Eric had been 

receiving to date. No additional services were included in the updated IEP because Eric 

had already been receiving intensive interventions for reading and writing with the Title I 

reading interventionist, outside of the general education classroom, for 30 min per day, 

four days per week. He also received additional reading services in a different third grade 

general education classroom for one hour, twice per week. 

Tomas had been diagnosed with attention deficit hyperactivity disorder (ADHD) 

prior to entering the second grade. He was not medicated for this condition until the 

winter holiday break. At that time, Tomas began to take 26mg of Concerta® once per day, 

one hour before arriving at school. This dosage and timing of the medication remained 

constant throughout the study, according to bi-weekly conversations with the father, with 

whom Tomas resided. During this same time, Tomas was referred for special education 

assessment to determine eligibility services related to behavioral difficulties he displayed 

across all content areas, and his underachieving academic performance. Tomas was found 

to be eligible for services under the special education classification of Other Health 

Impaired (OHI), a classification commonly associated with students with ADHD. 

Eligibility was determined by the school site multidisciplinary team. Tomas received 

intervention with the Title I reading interventionist for 30 min per day, four days per 

week. 
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Hugo had not been referred to either the SBIT or for special education 

assessment; however, he did receive 30 min of intervention with the Title I reading 

interventionist for 30 min per day, four days per week. 

Teacher-Participants 

The teacher-participants were the general education teacher from whom each 

student received the majority of his instruction. 

Settings 

 The study was conducted in each student’s primary classroom. A primary 

classroom was defined as the natural setting where each student received the majority of 

instruction during an academic day. Functional assessments were conducted using both 

direct and indirect measures. Direct and systematic observations to determine antecedents 

and consequences of the problem behavior occurred in the primary classroom during 

instructional periods the teacher had identified as the time when the problem behavior 

occurred most frequently. Classroom demographics are provided in Table 3. Indirect 

methods of collecting descriptive data (i.e., record review; interviews) occurred in 

various locations. Teacher interviews occurred in the primary classroom during times in 

which students were not present. Review of student records occurred in the location 

where the records were stored (e.g., main office; office of the school psychologist). 

Student interviews occurred in a courtyard area outside of each classroom setting. 
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Table 3 
Descriptive Data for Classroom Settings 

Name Grade Total Students 
in Class 

ELL 
Classroom

Gender of 
Students in Class 

Ethnicity of 
Students in Class 

Hugo 1 14 Yes 7 female 
7  male 

14 Hispanic 

Tomas 2 14 No 5 female 
9 male 

 11 Hispanic 
3 Native American 

Eric 3 21 No 9 female 
12 male 

21 Hispanic 

Procedures 

This study consisted of two phases. Phase 1: Functional Behavioral Assessment 

included a descriptive assessment and intervention development. Phase 2: 

Implementation of Intervention included data collection related to student behavior and 

teacher implementation of the function-based intervention, as well as teacher rating of 

treatment acceptability. The procedures used in each phase of this study are described 

below. 

Data Collection and Analysis 

Data sheet for simultaneous monitoring of behavior and implementation. During 

direct observations within Phase 2, data relative to replacement behaviors were collected 

using 15s whole-interval recording during sessions lasting 10 min for Hugo and Tomas, 

and 15 min for Eric. Data on treatment fidelity (i.e., the extent to which a planned 

intervention is implemented; Gresham, 1989; Wilkinson, 2006) were collected 

simultaneously with data on student behaviors, during all observation sessions, using the 

same measurement system. A data sheet for simultaneous monitoring of behavior and 

intervention implementation (Appendix B.5) was used. Intervals scored as a “+” for 

student behavior reflect intervals during which the replacement behavior was observed 
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for the entire 15s interval. If the teacher properly implemented the required intervention 

components throughout the same interval, in their entirety, the interval was scored as a 

“+”. 

Interobserver agreement. Interobserver agreement (IOA) data were collected 

during every phase. IOA was computed for both student replacement behaviors and 

treatment integrity by having two observers observe at the same time and computing 

interval-by-interval agreement (Kazdin, 1982). This method allows for a determination of 

the degree to which two observers agree on each instance (i.e., interval) of an observed 

behavior (Kazdin, 1982). The percentage of agreements are calculated by dividing the 

number of agreements by the total number of agreements and disagreements, and then 

multiplied by 100%. IOA data for replacement behaviors and treatment integrity are 

provided in Tables 4-6. 

Table 4 
Interobserver Agreement-Hugo 

Phase % of 
Sessions 

Replacement  
Behavior IOA 

Treatment  
Integrity IOA 

A 33% 80% 
(M = 80.00%; SD = 0.00) 

100% 
(M = 80.00%; SD = 0.00) 

B 40% 78-93% 
(M = 86.00%; SD = 6.27) 

85-98% 
(M = 92.75%; SD = 5.56) 

A 67% 85-100% 
(M = 92.50%; SD = 10.60) 

93-100% 
(M = 96.50%; SD = 4.95) 

B 50% 88-93% 
(M = 90.50%; SD = 3.54) 

88-98% 
(M = 93.00%; SD = 7.07) 

C 25% 85% 
(M = 93.00%; SD = 0.00 

93% 
(M = 93.00%; SD = 0.00) 

B 50% 80-90% 
(M = 85.00%; SD = 5.00) 

93-100% 
(M = 97.00%; SD = 3.61) 

Follow-Up 33% 83% 
(M = 83.00%; SD = 0.00) 

85% 
(M = 85.00%; SD = 0.00) 
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Table 5 
Interobserver Agreement-Eric 

Phase % of 
Sessions 

Replacement  
Behavior IOA 

Treatment  
Integrity IOA 

A 75% 93-100% 
(M = 96.00%; SD = 3.61) 

100% 
(M = 100.00%; SD = 0.00) 

B 44% 78-92% 
(M = 83.25%; SD = 6.08) 

85-97% 
(M = 91.25%; SD = 5.68) 

A 67% 95-100% 
(M = 97.50%; SD = 3.54) 

100% 
(M = 100.00%; SD = 0.00) 

B 75% 80-92% 
(M = 85.00%; SD = 6.24) 

90-98% 
(M = 94.33%; SD = 4.04) 

C 33% 87% 
(M = 87.00%; SD = 0.00) 

90% 
(M = 90.00%; SD = 0.00) 

B 40% 83-92% 
(M = 87.50%; SD = 6.36) 

90-92% 
(M = 91.00%; SD = 1.41) 

Follow-Up 33% 85% 
(M = 85.00%; SD = 0.00) 

85% 
(M = 85.00%; SD = 0.00) 

 

Table 6 
Interobserver Agreement-Tomas 

Phase % of 
Sessions 

Replacement  
Behavior IOA 

Treatment  
Integrity IOA 

A 33% 82% 
(M = 82.00%; SD = 0.00) 

100% 
(M = 100.00%; SD = 0.00) 

B 50% 78-100% 
(M = 89.83%; SD = 7.17) 

93-100% 
(M = 98.17%; SD = 2.71) 

A 60% 65-88% 
(M = 77.00%; SD = 11.53) 

90-100% 
(M = 96.67%; SD = 5.77) 

B 25% 83% 
(M = 83.00%; SD = 0.00) 

85% 
(M = 85.00%; SD = 0.00) 

C 43% 80-88% 
(M = 85.33%; SD = 4.62) 

88-95% 
(M = 92.67%; SD = 4.04) 

B 20% 95% 
(95.00%; SD = 0.00) 

98% 
(M = 98.00%; SD = 0.00) 

Follow-Up 40% 85-100% 
(M = 92.50%; SD = 10.61) 

95-100% 
(M = 97.50%; SD = 3.54) 
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Intervention Rating Profile-15 (IRP-15; Martens, Witt, Elliott, & Darveaux, 

1985). Data related to social validity (i.e., efficiency and effectiveness of an intervention) 

as determined by the classroom teacher were collected using the IRP-15. 

 The IRP-15 is an empirically-validated survey consisting of 15 items designed to 

assess the degree to which each teacher-participant finds the intervention process socially 

meaningful. Responses are indicated on a 6-point Likert-type rating scale (1=strongly 

disagree; 6=strongly agree), with negatively stated items reflected when scoring. 

Possible total scores range from 15 to 90. Higher scores indicate higher social validity. 

Using Cronbach’s alpha, reliability of the IRP-15 is .98. The IRP-15 has been determined 

to be a measure of general acceptability of interventions in classroom settings, based 

upon high correlation between the IRP-15 and the Evaluative subscale of the Semantic 

Differential Scale (Osgood, Suci, & Tannenbaum, 1957). 

The instrument was completed during baseline, following the implementation of 

the intervention consisting of all three method elements following the reversal phase (i.e., 

second B phase), and after completion of the intervention in which only two of the three 

method elements were used (C phase). Each completion of the IRP-15 took each teacher 

between 5-10 min. 

Children’s Intervention Rating Profile (CIRP; Witt & Elliott, 1983). The CIRP is 

a survey consisting of seven items designed to assess a student’s perception of the social 

validity of an intervention. Items are rated on the same 6-point Likert-type scale as the 

IRP-15 (1=I do not agree; 6=I agree). Total scores range from 7 to 42, with negative 
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statements reflected. Higher scores indicate higher social validity. Internal consistency 

reliabilities range from .75 to .89 (Lane & Beebe-Frankenberger, 2004). 

The CIRP was used during a discussion between the PI and each student-

participant after each student was in the follow up phase, and was used to determine the 

social validity of the intervention based on the student-participant’s opinion. Wording of 

the seven items was modified to meet the developmental and/or language fluency level of 

each student-participant.  

Permanent product. Student permanent product was collected during baseline and 

follow up phases to determine whether the quantity and quality of student work product 

changed. Student grades from quarterly progress reports were also reviewed following 

the first and third quarters. 

Phase 1: Functional Behavioral Assessment 

Descriptive Assessment 

Interviews. Within this stage, the PI conducted individual interviews with each 

teacher-participant using the first section of the Functional Assessment and Motivation 

Interview/Questionnaire (FAMIQ; Janney, 2008), and with each student-participant, 

using the Student Assisted Functional Assessment Interview (SAFAI; Kern, Dunlap, 

Clarke, & Childs, 1994). 

Teacher interview. The first section of the FAMIQ (Appendix B.1) was developed 

based on questions typically asked in two types of protocols: (1) those normally used as a 

preliminary functional assessment interview (e.g., Preliminary Functional Assessment 

Survey; Dunlap et al., 1993b) and those normally used to determine teacher perceptions 
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of the cause of problem behaviors (e.g., Irby, 1982; Smith, 2003). The first section of the 

FAMIQ consists of 34 questions intended to guide a structured interview focusing on 

three areas related to behavior: behaviors of concern, past interventions, and causal 

factors related to the identified behavior of concern. The subsection focusing on the 

behavior of concern is intended to identify the topography of the behavior, the time 

during which the behavior occurs most and least frequently, the frequency and intensity 

of the behavior, and the behavioral consequences and antecedent conditions that 

contributed to the occurrence of the behavior. The second subsection focuses on past 

interventions and is intended to identify interventions and components of interventions 

that were attempted and found to be successful or unsuccessful. Such information may 

assist in identifying resulting intervention elements to be used in the function-based 

intervention to be developed after completing the FBA and selecting the replacement 

behavior. Additionally, teacher responses to questions within this subsection of the 

FAMIQ can be used to determine teacher opinion as to the social validity of interventions 

used prior to development of the function-based intervention used in this study. The third 

and final subsection of the first section of the FAMIQ is focused on identifying teacher-

identified causes that may predict the occurrence of the problem behavior (e.g., 

physiological, ecological) and identify function. 

Teacher verbal report based upon the questions contained in the FAMIQ was 

audio-taped. Teacher anonymity of verbal report audio-tape recordings were maintained 

by allowing the teacher to choose a code name/pseudonym prior to the interview. The 

code names/pseudonyms were used throughout the recorded interviews. The tapes were  
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kept separate from all data collected. The PI who conducted the interviews also 

transcribed the tapes. Upon completion of transcription, the transcripts were checked 

against the audiotape for accuracy by the transcriber and then provided to each teacher-

participant for review and comment. Each recording was then destroyed. Parents and 

students were not audio-taped. Data in Table 7 represent teacher-identified casual factors 

of the target behavior and when they occurred most frequently. 

Table 7 
Teacher-Identified Causal Factors of Target Behavior 

Name Grade Causal factor Occurs Most Frequently In 
Hugo 1 attention Reading 
Tomas 2 frustration; need for additional 

teacher support Reading 

Eric 3 low self-esteem (can’t do work); 
escape to nurse’s office Writing 

Student interview. A structured interview using the SAFAI (Kern et al., 1994) was 

attempted with each student-participant to gain information about what the student 

believed triggered and maintained the target behavior interfering with academic and/or 

social success. The SAFAI is a structured interview consisting of four sections. The first 

section contains 12 questions related to school tasks. Possible responses are Always, 

Sometimes, and Never. The second section is comprised of open-ended items related to 

school, rewards and preferred activities. Section three consists of a Likert-type scale from 

1 (not at all) to 5 (very much) with which the student rates the degree to which he likes 

various content areas (e.g., Reading, Math). The fourth and final section of the SAFAI 

contains 22 open-ended questions for the student to identify what he most and least likes 

about each content area also covered in the third section of the SAFAI. 
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Items on the SAFAI prompt the student to think about when he may have the 

most and least problems in school. The student was then prompted to identify what he 

thought caused these problems, how the situation could be changed for the better, and his 

preferred rewards. The student was also prompted to respond to statements and questions 

related to preference for specific subjects in school and what he liked or disliked about 

those subjects and activities. The student was then asked to evaluate his skill level 

relative to the work that is assigned. Finally, the student was asked to respond to 

questions related to the environment (e.g., working conditions, teacher presentation, 

content, distractions, and interest level in the work). An interview typically took 

approximately 25 min. Data in Table 8 represent student-identified casual factors of the 

target behavior and when they occur most frequently. The responses of all student-

participants reflected that the students identified factors outside of themselves as the 

cause for their problem behaviors in the classroom. The results were limited in scope due 

to the developmental level of each student-participant. 

Table 8 
Student-Identified Causal Factors of Target Behavior 

Name Grade Causal factor Occurs Most Frequently 
Hugo 1 peer yells at him; long day Spelling 
Tomas 2 work too hard Math 

Eric 3 tired; “had enough” after lunch 

Record review. A comprehensive cumulative record review was conducted for 

each student. For Eric, the third grade student-participant, his special education file was 

also reviewed. Specific information reviewed within each student’s cumulative folder 

included prior record of discipline referrals, anecdotal comments from prior and current 

teachers, school attendance history, and academic assessment results. This information 



66 

 

was reviewed to identify a possible history of problematic antecedent conditions and 

potential consequences that may have been maintaining the target behavior. Review of 

cumulative academic and behavioral records also provided information relating to a 

history of behavior patterns, which further supported observation and interview data. The 

history of behaviors for each student-participant reflected the same target behavior and 

causal factors identified by previous teachers as had been identified by the current 

classroom teacher.  

Direct Observation with Antecedent-Behavior-Consequence (A-B-C) Data. A-B-

C data (Bijou, Peterson, & Ault, 1968) were collected on each student-participant. Each 

observation was conducted on a different day, lasted a minimum of 8 min and a 

maximum of 60 min, and occurred in the student’s primary classroom during naturally 

occurring activities. Using the A-B-C data collection form (Appendix B.2), the PI 

recorded the specific antecedent and consequent conditions that preceded and followed 

occurrences of the identified target behavior. During A-B-C observations, nothing within 

the primary classroom was changed. The observer took notes, while sitting in a part of 

the room that did not interfere with normal classroom practices. A-B-C data were 

collected until there was a clear pattern of antecedents and consequences related to the 

behavior. Table 9 shows the A-B-C data pertaining to number of observations, length and 

range of time of observations, and the frequency of observed target behaviors for each 

student. 
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Table 9 
A-B-C Observations 

Student No. of Observations Length/Range of 
Observations 

Frequency of Target 
Behavior 

Hugo 4 1 hr 51 min 
(15-60 min) 45 

Eric 4 2 hr 
(17-45 min) 75 

Tomas 5 1 hr 22 min 
(8-23 min 29 

The target behavior for each student-participant, based upon A-B-C data and teacher 

interview is identified in Table 10. 

Table 10 
Target Behavior 

Name Grade Target Behavior 
Hugo 1 off-task behaviors 

• incompatible with participation and work completion 
o leaving his seat during independent seatwork and 

approaching/talking to teacher while she is 
working with other students 

o initiating non-instruction focused conversations 
with teacher during large group instruction 

o initiating conversations with the teacher during 
large group instruction, which are indirectly 
related (e.g., counting the number of words written 
or discussed instead of reading the words) or not 
related to instruction. 

Eric 3 off-task behaviors 
• incompatible with participation and work completion 

o calling out 
o slumping down in his chair and resting his head on 

the chair back 
o tapping objects on the surface of the table 
o playing with various objects unrelated to 

instructional objectives or in ways that are not 
conducive to task completion (e.g., holding two 
pencils, tip to eraser) 

o walking around the room during instruction or 
when seatwork has been assigned 

o verbally refusing to work on an assignment 
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Table 10 (continued) 
Name Grade Target Behavior 
Tomas 2 off-task behaviors 

• incompatible with participation and work completion 
o calling out comments that are not directly related 

or contribute to instruction 
o looking at other areas of the room or at peers when 

the teacher is providing large group instruction 
o talking to peers about non-academic related topics 
o placing his supplies in his desk when he should be 

using them to complete the assignment 
o walking around the room during instruction or 

when seatwork has been assigned (e.g., sharpen 
pencil, get a drink of water). 

Functional Assessment 

Function Matrix. Upon completion of the descriptive data collection stage, the PI 

compiled and analyzed all descriptive data. The direct observation and teacher interview 

transcripts were also reviewed by a second data collector for interobserver agreement 

(IOA) during the identification of the function of each student’s target behavior. Using 

these data, the Function Matrix (Umbreit et al., 2007; Appendix B.3) was completed to 

determine the function(s) of the problem behaviors displayed by the student. The 

Function Matrix is a six-celled visual tool that allows information to be organized into 

two columns, identifying whether the behavior is positively or negatively reinforced, and 

three rows identifying specific types of consequences. The tool prompts users to decide if 

the student is gaining access to something (positive reinforcement) or escaping/avoiding 

something (negative reinforcement). The user then more specifically identifies whether 

the student is gaining or escaping attention, tangibles/activities, or sensory consequences, 

and develops a statement of function. Tables 11-13 provide the function of each student’s 



69 

 

target behavior, based upon direct and indirect description data collection. IOA for 

identification of the function of target behaviors was 100%. 

Table 11 
Function Matrix--Hugo 

 Positive Reinforcement Negative Reinforcement 

A
tte

nt
io

n 

Teacher Interview: 
• “wanting the attention from me” 
• “I thought it was attention.” 
Student Interview: 
• not enough praise for doing work 
Record Review: 
• elopement in kindergarten and 1st 

grade continued when adults 
followed 

 
A-B-C Data: 
• consequence in 45 of 45 instances of 

target behavior was teacher attention 

- 

Ta
ng

ib
le

s/
 

A
ct

iv
iti

es
 

- - 

Se
ns

or
y 

- - 
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Table 12 
Function Matrix--Eric 

 Positive Reinforcement Negative Reinforcement 

A
tte

nt
io

n 

Teacher Interview: 
• teacher attention 
Student Interview: 
• preferred reward is call or note 

home 
A-B-C Data: 
• consequence in 29 of 75 instances of 

target behavior was teacher and/or 
peer attention 

- 

Ta
ng

ib
le

s /
 A

ct
iv

iti
es

 

- 

Teacher Interview: 
• refusal to work on written assignments 
avoidance of academic task 
• behaviors are a result of his frustration 

at his limited academic abilities, which 
cause his frequent attempts to avoid 
working on academic assignments. 

Student Interview: 
• difficulty with academic assignments 
Record Review: 
• written language skills range from K.8 

through 2.1 grade level 
A-B-C Data: 
• consequence in 45 of 75 instances of 

target behavior was avoidance of 
writing activity 

• consequence of 1 of 75 instances of 
target behavior was avoidance of 
teacher attention 

Se
ns

or
y 

- - 
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Table 13 
Function Matrix--Tomas 

 Positive Reinforcement Negative Reinforcement 
A

tte
nt

io
n 

Teacher Interview: 
• stops working on assignments 

and begins interacting with peers, 
calling out questions to teacher 

Student Interview: 
• does best when someone works 

with him 
A-B-C Data: 
• consequence in 23 of 29 instances 

target behavior was teacher 
attention 

• consequence of 6 of 29 instances 
of target behavior was peer 
attention 

- 

Ta
ng

ib
le

s/
 

A
ct

iv
iti

es
 

- - 

Se
ns

or
y 

- - 

Intervention Development 

Once the function of the target behavior had been determined and a function 

statement has been developed for each student-participant, the teacher and researcher 

individually met at the convenience of each teacher to define the replacement behavior, 

and used the Decision Model (Appendix B.4) to decide on the appropriate intervention 

method to be used in developing a function-based intervention best suited to the primary 

classroom setting and the function(s) of the target behavior. The teacher-participant 

answered two questions to assist in determining the most effective intervention: (1) Can 
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the student perform the replacement behavior? and (2) Do antecedent conditions 

represent effective practice? The teacher-participant and PI then discussed the teacher’s 

reason for her responses to the two questions. The method to be used in developing an 

intervention depended on the response to both of these questions, as agreed by the 

teacher-participant and PI. 

The Decision Model is a systematic process used to determine which of three 

methods will guide the development of a function-based intervention. If a student is not 

able to perform the replacement behavior and antecedent conditions represent effective 

practice, then Method 1: Teach the Replacement Behavior will be used. For the student 

who is able to perform the replacement behavior but is receiving instruction in a 

classroom setting in which the use of effective practices is not evident, Method 2: 

Improve the Environment would be the best method for developing an intervention. In 

those cases where the student is unable to perform the replacement behavior and effective 

practices are not evident in the classroom, it would be necessary to develop an 

intervention in which Methods 1 and 2 are combined. Method 3: Adjust the Contingency 

would be used when the student is able to perform the replacement behavior and effective 

practices are evident in the classroom setting. 

Each of the three methods within the Decision Model consists of three method 

elements: (1) antecedent conditions are adjusted to increase the likelihood the 

replacement behavior will occur, (2) appropriate reinforcement is provided for the 

replacement behavior, and (3) reinforcement is withheld when the target behavior occurs. 

Each of these method elements then consists of resulting intervention elements, which are 
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individualized to the needs of the student and the setting in which the intervention is to be 

implemented. 

The replacement behaviors for each student, as determined by each teacher-

participant and the PI are listed in Table 14. 

Table 14 
Replacement Behavior 

Name Grade Target Behavior 
Hugo 1 on task behaviors 

• incompatible with target behavior; compatible with 
participation and work completion 

o remaining in an assigned instructional area (e.g., in 
his spot in the large group instruction area rug, in 
his seat at his team table) 

o looking at the teacher during directions or 
instruction, at the paper or whiteboard when 
writing 

o conversing with the teacher during instruction or 
independent seatwork about topics related to the 
instruction or assignment 

Eric 3 on task behaviors 
• incompatible with target behavior; compatible with 

participation and work completion 
o sitting in an assigned instructional area (e.g., in the 

reading group area, with his team table) 
o looking at the teacher during directions or 

instruction, paper or whiteboard when writing 
Tomas 2 on task behaviors 

• incompatible with target behavior; compatible with 
participation and work completion 

o remaining in his seat during instruction 
o looking at the teacher when she is giving 

directions or instruction, peers when they are 
responding to teacher prompt, notebook and 
whiteboard when copying from the whiteboard, or 
at the whiteboard when he has been called to the 
board 

o following directions provided by the teacher 
within two seconds 
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The intervention elements were identified by the teacher-participant and PI based 

upon descriptive data and teacher identification of intervention elements that are most 

beneficial to the student and best suited to the primary classroom routine. The 

intervention method, method elements, and intervention elements for each student are 

provided in Tables 15-17. 

Table 15 
Method 3 Intervention for Hugo 

Method Elements Intervention Elements 
Adjust the antecedent conditions to make it 
more likely that the replacement behavior 
will occur. 

1. Assigned spot on instructional carpet, in 
front of teacher. 

2. If Hugo is ready when time to transition, 
allow him to be model of how to 
transition. 

Provide the consequence that previously 
reinforced the target behavior when the 
student displays the replacement behavior. 

3. Provide verbal praise or prompt to Hugo 
or peers about expected behavior when 
Hugo has been on task for a minimum of 
1 min. (e.g., “I like how Hugo is sitting 
and working.”) 

4. Provide verbal praise to Hugo when he 
is prepared for transition. 

Withhold the consequence that previously 
reinforced the target behavior if the student 
displays the target behavior. 

5. Withhold positive reinforcement when 
Hugo is off-task. 

6. Maintain current demand. 
7. Provide brief redirection to group when 

off-task Hugo is off-task for 15s or 
more. 
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Table 16 
Combination of Methods 1 and 2 Intervention for Eric 

Method Elements Intervention Elements 
The antecedent conditions are 
adjusted so new behaviors are learned 
and aversive conditions are avoided. 
(Method 1) 

1. Small group discussion of instructions with 
a focus on steps involved and sample of 
what final product should look like. 

Adjust antecedent variables so the 
conditions that set the occasion for 
the target behavior are eliminated and 
new conditions are established in 
which the replacement behavior is 
more likely to occur (Method 2) 

2. Assign seating so that Eric is directly facing 
the teacher in rug area. 

3. Conduct large group instruction on the rug 
in the front of the room. 

4. During large group instruction on the rug, 
place Eric in close proximity to the teacher 
(i.e., immediately in front of the teacher) 

5. Have students copy the instructions or 
prompts from the whiteboard directly into 
their notebooks while seated on the rug. 

6. Teacher will check each student’s notebook 
before being excused to go to team table to 
begin assignment. 

7. Work with small groups (3-4) of students on 
carpeted area, beginning with lower ability 
(e.g., Eric and his reading group) in an effort 
to get them 
 started and focused on the assignment.  

Adjust antecedent variables so the 
conditions that set the occasion for 
the target behavior are eliminated and 
new conditions are established in 
which the replacement behavior is 
more likely to occur (Method 2) 

8. Provide Eric with additional assistance 
during independent seatwork. 

9. Shorten assignments for Eric (e.g., students 
are required to write 15 sentences each 
week, begin with 5 sentences for Eric). 

10. If Eric completes 1 sentence each day during 
the allotted time, he may work on creating 
an illustration for the writing assignment. 

11. Use Eric’s illustrations to assist him in 
thinking and writing about his story. 

 Provide appropriate reinforcement 
for the replacement behavior. 

12. Provide positive reinforcement (adult 
attention) for on task behaviors occurring a 
minimum of 1 min. 

Withhold the consequence that 
previously reinforced the target 
behavior when it occurs. 

13. Withhold positive reinforcement for off task. 
14. Provide brief (<3s) redirection when off 

task. 
15. Maintain the current task demand. 
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Table 17 
Method 2 Intervention for Tomas 

Method Elements Intervention Elements 
Adjust the antecedent conditions so the 
conditions that set the occasion for the 
target behavior are eliminated and the 
replacement behavior is more likely to 
occur 

1. Provide clearly stated and brief steps 
for students to follow during transition. 

2. Post a list of transition steps for visual 
cue for students on each student’s desk 
(e.g., clear desk, pencil out, notebook 
out). 

Provide appropriate reinforcement for the 
replacement behavior. 

3. Provide verbal praise or prompt about 
expected behavior when Tomas has 
been on task for one a minimum 1 min. 

4. Provide Tomas with verbal praise 
when he is prepared for transition. 

Withhold the consequence that previously 
reinforced the target behavior when it 
occurs 

5. Withhold positive reinforcement 
(teacher attention) when Tomas is off-
task. 

6. Provide brief (<2s) redirection when 
off-task (e.g., “Tomas, write the next 
word.”) 

7. Maintain the current task demand. 

Phase 2: Intervention Implementation 

The function-based interventions developed by the teacher-participant and 

researcher were implemented during Phase 2. Data collection methods used within this 

phase are discussed below. 

Research Design 

A multi-element reversal design (A-B-A-B-C-B) was used to evaluate the 

differences across functional analysis conditions, and to determine the contribution of 

extinction procedures to behavioral change within a multi-component intervention 

package. A follow-up phase was conducted upon completion of the third and final B 

phase. The follow-up phase comprised the continued use of the B phase intervention. 

During the follow-up phase, data were collected on a weekly basis for a minimum of 
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three weeks. The A-B-A-B phases of the design allowed for replication of treatment 

effects, thereby demonstrating a stronger degree of experimental control (Cooper et al., 

2007). The B-C-B phases of the design allowed for analyses of data collected in the 

different intervention phases to determine whether behavioral changes occurred as a 

result of the differences in the independent variables presented in each of the differing 

interventions. 

As previously discussed, function-based interventions developed using the 

Decision Model consist of three method elements: (1) adjusting antecedent conditions, 

(2) providing appropriate reinforcement for the replacement behavior, and (3) 

withholding reinforcement for the target behavior (i.e., extinction procedures). Within the 

A-B-A-B-C-B design in Phase 2 of this study, three conditions existed. The A condition 

represented baseline, during which behavior was observed prior to the introduction of an 

independent variable. The B condition represented the condition in which the intervention 

consisted of all three method elements associated with using the Decision Model. The C 

condition represented the condition in which the intervention consisted of the antecedent 

adjustment and appropriate reinforcement for replacement behavior used in the B 

condition, but did not include extinction procedures. Each change in condition required at 

least three sessions, but continued until a stable trend was apparent. 

Data were collected during baseline conditions to enable one to predict future 

behavior in the same condition and verify that the behavior observed remained stable or 

consistent. Once an intervention had been introduced, data collected in the B condition 

intervention were compared to data collected during baseline conditions. Such 
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comparison allowed one to observe whether changes in behavior occurred as a result of 

the independent variable introduced in the intervention phase and to demonstrate that a 

functional relation existed and had been correctly identified using the descriptive data 

collected in Phase 1. A comparison was made between data collected in the B and C 

conditions of the study to determine whether there were significant differences in 

observed behavior between the two interventions. Upon completion of the final B 

condition, the B condition was continued and follow-up data were collected on a weekly 

basis through the last full month of the academic calendar (i.e., April), with a minimum 

of three data points for each student. 
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CHAPTER 4 

RESULTS 

The data presented represent: (1) student behavioral changes, (2) treatment 

integrity, (3) contribution of extinction procedures within a function-based intervention 

developed using the Decision Model (Umbreit et al., 2007), (4) permanent product, and 

(5) social validity. To demonstrate the relationship between teacher implementation of 

the intervention and student behavior, data related to student behavior and treatment 

integrity are depicted in the same graph for each student-teacher dyad. 

Behavioral Change and Treatment Integrity 

As shown in Figures 1-3, a functional relation was clearly demonstrated in the 

first four conditions for each student-participant. For those phases during which the full 

intervention had been implemented, a marked improvement in each student’s behavior is 

observed, attesting to the effectiveness of each intervention. 

 Each student has one session reflecting a correspondence between a significantly 

lower degree of treatment integrity than the preceding data point and a considerable drop 

in the percentage of intervals during which the student displayed replacement behaviors. 

By the final B phase, all teachers were implementing at consistently high levels of 

treatment integrity, which correlated with consistent and higher levels of student 

replacement behaviors. Tables 18-20 provide an overview of the ranges, means, and 

standard deviations for on task behavior and treatment integrity, with slope estimates for 

on task behavior also shown. The tables are located within the results for each student-

teacher dyad. 
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Hugo 

Data representing Hugo’s on task behavior during large group literacy activities 

and levels of treatment integrity displayed by the teacher are presented in Figure 1. 

 

Figure 1. Hugo--Percentage of On Task Behaviors and Treatment Integrity 

During baseline, on task behavior reflected a rapidly decreasing stable trend line (slope = 

-18.50), with teacher implementation of the function-based intervention sustained at 0% 

of intervals observed for all baseline sessions. Upon implementation of the full 

intervention package in the initial B phase, on task behavior reflected an initial increase 

of 45%, with a gradually increasing variable trend (slope = 1.78). There was one 

overlapping data point (session 8). Student on task behavior closely followed the level of 

treatment integrity displayed by the teacher when implementing the full intervention.  

Upon withdrawal of the full intervention package, a rapidly decreasing trend line, 
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which leveled off with Hugo displaying on task behaviors during 30% of observed 

intervals (slope = -17.5). Upon reinstatement of the full intervention, an immediate level 

change of 48% was observed. During this second B phase, a gradually decreasing trend 

was observed for two sessions (17 and 18), immediately followed by a rapid increase, 

with percentage of on task behaviors sustained at 95% (sessions 19 and 20). Treatment 

integrity remained at high levels with a mean of 96.50% (SD = 4.04). 

During the C phase, in which the partial intervention package was implemented, 

Hugo displayed a rapidly decreasing occurrence of on task behaviors (slope = -16.4) 

ranging from 83% to 30% of observed intervals during the four sessions observed during 

this phase. The teacher maintained high levels of treatment integrity with a mean of 94% 

(SD = 1.15). With a return to the full intervention in the final B phase, Hugo displayed 

mean on task of 75.50% (SD = 7.58), with a gradually increasing stable trend line (slope 

= 3.4). Again, teacher implementation remained at high levels of treatment integrity with 

mean of 95.50% (SD = 3.39). Within the follow up phase, mean on task was 86% (SD = 

13.53), with a gradually increasing stable trend line (slope = 13.5). During this phase, 

teacher implementation ranged from 85-100%. Mean treatment integrity was 92.67% (SD 

= 7.51). 
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Table 18 
On Task Behavior and Treatment Integrity-Hugo 

 
Phase 

Number 
of 

Sessions 

 
Replacement Behavior 

 
Treatment Integrity 

A 3 23-60% 
(M = 41.00%; SD = 18.52) 

Slope = -18.5 

0% 
(M = 0.00%; SD = 0.00) 

B 10 55-100% 
(M = 74.40%; SD = 12.29) 

Slope = 1.78 

63-100% 
(M = 88.00%; SD = 12.20) 

A 3 30-65% 
(M = 41.67%; SD = 20.21) 

Slope = -17.5 

0% 
(M = 0.00%; SD = 0.00) 

B 4 73-95% 
(M = 85.25%; SD = 11.44) 

Slope = 7.3 

93-100% 
(M = 96.50%; SD = 4.04) 

C 4 30-83% 
(M = 58.50%; SD = 21.86) 

Slope = -16.4 

93-95% 
(M = 94.00%; SD = 1.15) 

B 6 65-85% 
(M = 75.50%; SD = 7.58) 

Slope = 3.4 

90-100% 
(M = 95.50%; SD = 3.39) 

Follow-Up 3 73-100% 
(M = 86.00%; SD = 13.53) 

Slope = 13.5 

85-100% 
(M = 92.67%; SD = 7.51) 

Eric 

Data representing Eric’s on task behavior during Writers’ Workshop activities 

held three days per week, and levels of treatment integrity displayed by the teacher are 

presented in Figure 2. During baseline, mean on task behavior  was 2.25% (SD = 3.30)  
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Figure 2. Eric--Percentage of On Task Behaviors and Treatment Integrity 

with high stability (slope = 0.10). Teacher implementation of the function-based 

intervention package was sustained at 0% of intervals observed for all baseline sessions. 

When implementation of the full intervention package was started, on task behavior again 

represented no trend due to high variability for the first five sessions of the initial B phase 

(sessions 5-9), followed by a gradually decreasing stable trend (sessions 9-12) and a rapid 

increase of 32% (slope = 0.82). Teacher implementation of the function-based 

intervention package was variable, ranging from 42-97%, with a mean implementation of 

81.11% (SD = 16.56). Upon return to baseline conditions, mean on task behavior was 

2.67% (SD = 4.62), demonstrating a zero trend with high stability (slope = -4.0), with 

teacher implementation remaining at 0.00% of intervals observed. When the full 

implementation was once again implemented, Eric demonstrated a 55% increase in on 

task behavior with a gradually increasing stable trend (slope = 7.8). Teacher 
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implementation was more consistent than during the initial B phase, with mean 

implementation of 91.25% (SD = 3.95). 

During the C phase, in which the partial intervention package was implemented, 

Eric displayed an immediate drop in level of 28% of intervals on task, followed by a 

gradually decreasing stable trend line (slope = -8.5), with mean on task behavior of 42% 

(SD = 8.54). The teacher displayed mean implementation of the partial function-based 

intervention package of 94.33% (SD = 5.26). With the return to full implementation, 

Eric’s on task behaviors reflected a gradually increasing trend line with only one data 

point (session 27) showing variability (slope = 8.5). Mean implementation of the full 

function-based intervention package was 91.20% (SD = 5.26). Within the follow up 

phase, a gradually decreasing trend line was observed (slope = -14.0). During this follow-

up phase, teacher implementation displayed a gradually decreasing stable trend with 

mean implementation of 82.00 (SD = 8.54). 
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Table 19 
On Task Behavior and Treatment Integrity-Eric 

 
Phase 

Number 
of 

Sessions 

 
Replacement Behavior 

 
Treatment Integrity 

A 4 0-7% 
(M = 2.25%; SD = 3.30) 

Slope = 0.1 

0% 
(M = 0.00%; SD = 0.00) 

B 9 43-80% 
(M = 56.67%; SD = 12.33)  

Slope = 0.82 

42-97% 
(M = 81.11%; SD = 16.56)  

A 3 0-8% 
(M = 2.67%; SD = 4.62)  

Slope = -4.0 

0% 
(M = 0.00%; SD = 0.00) 

B 4 55-82% 
(M = 71.00%; SD = 11.46)  

Slope = 7.8 

88-97% 
(M = 91.25%; SD = 3.95) 

C 3 33-50% 
(M = 42.00%; SD = 8.54)  

Slope = -8.5 

92-98% 
(M = 94.33%; SD = 3.21 

B 5 57-98% 
(M = 75.20%; SD = 15.55)  

Slope = 8.5 

85-98% 
(M = 91.20%; SD = 5.26) 

Follow-Up 3 42-70% 
(M = 58.00%; SD = 14.42)  

Slope = -14.00 

73-90% 
(M = 82.00%; SD = 8.54) 

Tomas 

Data representing Tomas’s on task behavior during large group morning literacy 

activities and levels of treatment integrity displayed by the teacher are presented in 

Figure 3. During baseline, mean on task was 23.67% (SD = 7.51), with a gradually 

decreasing trend line (slope = -6.5). Teacher implementation of the function-based  
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Figure 3. Tomas--Percentage of On Task Behaviors and Treatment Integrity 

intervention package was 0%. Upon implementation of the full intervention package in 

the B phase, visual analysis resulted in no observable trend due to high variability (slope 

= 0.77) with on task behavior ranging from 50-98% (SD = 14.40). Teacher 

implementation of the full function-based intervention package also reflected high 

variability. Return to baseline conditions resulted in a gradually decreasing variable trend 

(slope = -7.0) with 0% levels of treatment integrity related to implementation of a 

function-based intervention package. Upon reinstatement of the full intervention in the 

second B phase, a gradually increasing variable trend was observed, with mean on task 

behavior of 82.75% (SD = 11.44). Teacher implementation became more stable at high 

levels of treatment integrity with mean implementation of 97% (SD = 3.56). 

During the C phase, in which the partial intervention package was implemented, 

Tomas displayed no meaningful trend due to high variability (sessions 25-28) followed 



87 

 

by high stability (sessions 29-30; slope = 1.18). Implementation of the partial function-

based intervention package decreased with a mean of 89.14% (SD = 5.27). With a return 

to the full implementation package in the final B phase, an initial increase of 24% was 

observed, with a gradually decreasing but stable trend line (sessions 31-33) followed by a 

gradually increasing stable trend line (sessions 34-36; slope = 0.6). Teacher 

implementation followed the same trend lines within this phase with mean 

implementation at 97.80% (SD = 1.79). During follow up sessions, high levels of on task 

behavior was observed; however, no meaningful trend was evident, given variability 

(slope = -3.4). Teacher implementation mean was 99% (SD = 2.24). 

Table 20 
On Task Behavior and Treatment IntegrityTomas 

 
Phase 

Number 
of 

Sessions 

 
Replacement Behavior 

 
Treatment Integrity 

A 3 15-28% 
(M = 23.67%; SD = 7.51)  

Slope = -6.5 

0% 
(M = 0.00%; SD = 0.00) 

B 12 50-98% 
(M = 75.55%; SD = 14.40)  

Slope = 0.77 

53-100% 
(M = 90.73%; SD = 14.31) 

A 5 18-58% 
(M = 36.00%; SD = 14.83)  

Slope = - 7.0 

0-3% 
(M = 0.60%; SD = 1.34) 

B 4 73-98% 
(M = 82.75%; SD = 11.44)  

Slope = 8.1 

93-100% 
(M = 97.00%; SD = 3.56) 

C 7 45-88% 
(M = 67.29%; SD = 13.85)  

Slope = - 1.18 

83-98% 
(M = 89.14%; SD = 5.27) 

B 5 78-90% 
(M = 84.80%; SD = 4.66)  

Slope = 0.6 

95-100% 
(M = 97.80%; SD = 1.79) 

Follow-Up 5 68-100% 
(M = 88.80%; SD = 12.40)  

Slope = -3.4 

95-100% 
(M = 99.00%; SD = 2.24) 
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Contribution of Extinction Procedures 

During the C phase, extinction procedures were no longer provided. Each student 

received an intervention consisting of antecedent adjustments and reinforcement for both 

target and replacement behaviors. Within this phase, the percentage of intervals during 

which each student displayed replacement behaviors dropped, with mean level changes of 

26.75%, 29%, and 15.46%, for Hugo, Eric, and Tomas, respectively. Although Hugo and 

Eric demonstrated a descending trend, Tomas demonstrated some variability and then 

leveled out at approximately 69% of intervals during which he displayed the replacement 

behaviors. 

Social Validity 

Teacher Opinion and Permanent Product 

Teachers identified examples of student improvement during unstructured 

interviews. Eric was completing Writers’ Workshop assignments. Tomas was writing and 

keeping pace with peers in completing assignments, had increased participation in class 

discussions and activities, and was providing correct responses. Hugo had increased his 

reading skills and had moved up to the next reading ability group. All teachers stated that 

they were pleased with student academic progress. All three student-participants had 

decreased target behaviors to a level that each teacher considered to be acceptable. 

Eric’s teacher provided the following, unsolicited statement about how she 

observed and felt about the intervention outcomes: 

Since the intervention was implemented I think Eric has gained more confidence 
and a higher comfort level to perform in front of his peers. Eric has also produced 
more work academically and is actually trying to work; even though at times he 
whines. But he is working as he whines about it. He seems to be respected by his 
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peers and support him. Eric accepts help more willingly as well. Eric no longer 
throws tantrums, shouts in class or is sent to the office for defiance. But I have 
given him a few referrals and he goes willingly to the office where before he 
would throw chairs and kick the door. He still says "sucks" and apologizes to me 
when he those [sic] say [sic] those things. His writing has improved and he can 
write 5-7 sentences with the incentive to draw. He works very well with his group 
and can almost complete a Frayer model on his own. I also noticed Eric is being 
more responsible and is more consistent with turning in his homework 
assignments. (M. D. Barrajas, personal communication, April 6, 2009). 

When first and third quarter final grades were compared for each student, it was 

found that all student-participants improved in grades related to Reading. The students 

had progressed from Falls Far Below the Standard to Approaches the Standard, with two 

exceptions: Eric had progressed from Falls Far Below the Standard to Meets the 

Standard in Comprehending Literary Text, and Hugo had progressed from Approaches 

the Standard to Meets the Standard in Listening and Speaking skills, which includes 

active listening, following multiple-step directions, sharing ideas, and speaking to an 

audience. 

In Social and Emotional Growth and Learning Qualities, Tomas had progressed 

from Falls Far Below the Standard to Approaches the Standard. Eric either remained as 

Approaches the Standard. In one instance, Eric had progressed from Falls Far Below the 

Standard to Approaches the Standard. The improvement was in his performance as a 

Quality Performer, which reflects Eric’s demonstration of following directions, 

completing assignments, and producing assignments that demonstrate what he has 

learned. 

 

 



90 

 

Teacher Social Validity Measure 

The IRP-15 was given to teacher-participants during the initial baseline, following 

implementation of the second B phase, and after the C phase. Scores range from 15 

through 90, with higher scores representing higher social validity. Results are shown in 

Table 21. 

Results indicate that teachers found the full intervention to be more socially 

acceptable than the intervention they had used prior to the function-based intervention 

and the intervention in which extinction procedures were excluded. 

Table 21 
IRP-15 

Student Baseline Second B Phase C Phase 
Hugo 18 90 35 
Eric 38 78 28 

Tomas 75 90 83 

Student Social Validity Measure 

The CIRP was used in an interview between the PI and each student at the 

beginning of the follow up phase. Scores range from 7 through 42, with higher scores 

representing higher social validity. The wording of the items was modified to the 

developmental and/or English language fluency level of each student-participant. All 

three student-participants identified the intervention as fair, would benefit others students, 

did not cause problems with peers, and was not harsh. Eric differed in his responses to 

those provided by Hugo and Tomas, stating there may be better ways to handle problem 

behaviors during Writers’ Workshop because sitting on the floor hurt his legs. When 

asked whether he thought the intervention helped him with writing, he stated that he 
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agreed it was a good intervention for helping him with writing and he could think of no 

better way. 

Table 22 
CIRP 

Student Rating 
Hugo 42 
Eric 40 

Tomas 42 
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CHAPTER 5 

DISCUSSION 

Students at risk for EBD exhibit behaviors which interfere with their behavioral, 

social and academic development (Walker et al., 2004). If these students are neither 

identified nor provided with effective interventions during their early years in the 

education system, the difficulties they experience will become increasingly pervasive and 

resistant to later interventions (Nelson et al., 2004). Unfortunately, as it is unlikely that 

these students will receive early intervention services (Wagner, Kutash et al., 2005), they 

will experience increased negative behavioral, social, and academic outcomes that will 

persist throughout their lifetime (Lane, Barton-Arwood et al., 2008; Vannest et al., 2009; 

Wagner, Newman et al., 2005). 

The use of FBA to develop function-based intervention packages has been 

demonstrated to be an effective intervention method for changing problem behaviors of 

students at risk for EBD within naturalistic classroom settings (Blair et al., 1999; Lane, 

Weisenbach et al., 2006; Umbreit & Blair, 1997; Wood et al., 2007). The use of FBA is 

not mandated until after problem behaviors occur that are severe enough to bring about a 

change in educational placement for the student (20 U.S.C.S. §1400 et seq.). It would be 

more beneficial to develop function-based interventions before problem behaviors 

become severe enough to warrant a change in placement (Scott et al., 2005). Although 

the use of FBA in developing effective function-based interventions has been 

demonstrated across settings, students, and behaviors (e.g., Carr & Durand, 1985; Deaver 

et al., 2001; Dunlap et al., 1993a; Lovaas & Simmons, 1969; Umbreit & Blair, 1997), it 
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has been suggested that the method elements (i.e., antecedent adjustment, reinforcement 

of replacement behavior, and extinction procedures) which comprise the intervention 

package be examined to determine the contribution of each method element on 

behavioral change (Fox & Gable, 2004; Sasso et al., 2001). The purpose of this study was 

to examine the contribution of extinction procedures within function-based intervention 

packages, and effects on behavioral change with students at risk for EBD in naturalistic 

general education settings. 

FBA results indicated that the off-task behaviors of Hugo and Tomas were 

maintained by positive reinforcement (teacher attention). Eric’s off-task behaviors were 

maintained by positive reinforcement (teacher attention) and negative reinforcement 

(avoidance of written task). Using the Decision Model, descriptive data obtained during 

the FBA were used to develop function-based interventions. A multi-element reversal 

design indicated that including extinction procedures in function-based interventions 

produced greater positive behavioral change than function-based intervention packages in 

which extinction procedures were excluded.  

Treatment integrity and student behavior data were collected simultaneously 

during all sessions (Umbreit et al., 2007; Wood et al., 2007). Data showed that function-

based intervention packages were implemented with high levels of integrity, which 

supported the conclusion that clear functional relations were observed for all student-

participants. Interobserver agreement for both replacement behaviors and treatment 

integrity within all but one phase (Table 6) for all students surpassed acceptable levels 

(i.e., 80%; Horner et al., 2005; Kazdin, 1982). The one exception occurred in the reversal 
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phase for Tomas, in which the mean IOA was 77% (SD = 11.53), with a range of 65-

88%. However, given the consistency of acceptable levels of IOA in all other phases for 

all students, and the fact that IOA during this reversal phase was collected for 60% of 

sessions within that phase, it is safe to conclude that a clear functional relation was 

demonstrated for all student-participants. The effectiveness of the full function-based 

intervention packages support the literature stating that function-based interventions are 

more effective that non-function-based intervention (Ingram et al., 2005). 

This study extends the literature, as suggested by Sasso and colleagues (2001) and 

others (Fox & Gable, 2004), by looking at the contribution of individual method elements 

within function-based intervention packages. Results also support the statement made by 

Lerman, Iwata, and Wallace (1999) that including extinction procedures within a 

function-based intervention enhances positive behavior changes and increases the 

likelihood of successful outcomes. The current study extends that notion because the 

results were observed in naturalistic general education classrooms with students at risk 

for EBD, in contrast to studies conducted with an adult with severe mental retardation in 

a naturalistic group home setting (Mace & Belfiore, 1990) or in analogue settings with 

children experiencing developmental disabilities and severe self-injurious behaviors 

(Iwata et al., 1994). 

The absence of undesirable side effects associated with extinction procedures 

when those procedures are used in isolation (Lerman et al., 1999; Skinner, 1953; Sulzer-

Azaroff & Meyer, 1991) supports Kazdin’s (1984) statement that including extinction 

procedures within intervention packages may mitigate the potential for undesirable side 
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effects. Given the degree to which extinction procedures contributed to positive 

behavioral change for all student-participants, inclusion of extinction procedures within 

function-based intervention packages appears to be warranted. 

All teacher-participants found the full intervention package to be more socially 

valid than the non-function-based interventions used during baseline conditions and the 

partial intervention package implemented during the C phase. Interestingly, the mean 

level of treatment integrity for each teacher-participant was higher during the B phase 

following the reversal phase than during the initial B phase. Anecdotal records indicate 

that all three teacher-participants were “relieved” and “glad” to be able to return to the 

full-intervention. High social validity scores from each teacher support this finding. 

Social validity measures are typically collected just prior to the onset and upon 

completion of implementation of full intervention packages (e.g., Stahr et al., 2006). Pre-

intervention and post-intervention measurement allows for determining the social 

significance of goals, social acceptability of procedures, and social importance of 

outcomes (Lane & Beebe-Frankenberger, 2004; Wolf, 1978). Multiple measures of social 

validity during the implementation of different intervention packages extends current 

literature, not only by comparing social validity results for non-function based 

interventions and function-based interventions, but also in comparing social validity of 

full- and partial-intervention packages. 

Results in this study are consistent with previous research and add to the growing 

literature in which the Decision Model has been shown to be an effective and acceptable 

method of developing function-based interventions for students with or at risk for EBD 
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(e.g., Lane, Smither et al., 2007; Liaupsin et al., 2006). The study also extends the 

literature (e.g., Turton et al., 2007) showing that the Decision Model is effective in 

naturalistic education settings with students who are culturally and linguistically diverse. 

All student- and teacher- participants were members of the growing Hispanic population 

within the United States.  

Limitations and Future Directions 

Given the small sample size, it is not possible to generalize the findings to all 

function-based interventions developed for all or any combination of behavioral 

functions. Additional research will be needed to address this issue, and should be 

designed and conducted using the quality indicators for single subject design (Horner et 

al., 2005). Replications are needed across types of behaviors, functions of behavior, 

gender, cultural and linguistic diversity, grade level, instructional activities, and settings. 

Additionally, the student-teacher dyads were identified using convenience sampling. 

Participants may have been more interested in and willing to implement than those not 

identified or who were approached and declined to participate. Therefore, the 

generalizability of the results is limited (Gay & Airasian, 2003). Random sampling within 

a larger population of student-teacher dyads than that used in this study (i.e., one school 

site) is recommended for future studies. 

Although all three student-participants demonstrated a reliable and measurable 

decrease in replacement behaviors when extinction procedures were excluded from 

function-based intervention packages, the effect on Tomas’s behavior was neither as 

great nor as immediate as that observed with Hugo and Eric. This may be explained by 
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the drop in levels of treatment integrity displayed by Tomas’s teacher. For those intervals 

during which Tomas’s teacher was incorrectly implementing the partial intervention (C 

phase), she was providing extinction procedures. Even with coaching from the PI, the 

teacher stated that it was difficult to change interventions. This verbalized statement 

conflicts with the high social validity scores she provided on the IRP-15 following the C 

Phase. It may be that the teacher was not aware that she was continuing to implement the 

extinction procedures, albeit inconsistently. Another possible reason for Tomas’s less 

obvious decrease in replacement behaviors during the C Phase is that he had acquired 

skills allowing him to successfully participate in academic activities and was being 

reinforced naturally for these behaviors. Perhaps successful completion of academic tasks 

in a manner similar to that of his classroom peers had replaced Tomas’s need for teacher 

attention related to the academic task. While this may be a limitation in determining the 

contribution of extinction procedures to Tomas’s behavioral change, it is the definitive 

goal of any school-based intervention. 

Two additional limitations relate to the introduction of pharmacological treatment 

of Tomas’s ADHD. Tomas began taking medication for ADHD during the initial B phase 

(between sessions 7 and 8). However, given the period of time between the introduction 

of the medication and the absence of an immediate and significant effect during the first 

four conditions (A-B-A-B), the consistency in the dosage provided, and the fact that the 

C phase commenced two full months after Tomas began taking the medication, it is 

unlikely that the medication significantly affected the results for Tomas. As demonstrated 

during the initial sessions of the first B phase (sessions 4-6), the function based 
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intervention enhanced Tomas’s classroom behavior, which supports the conclusion that 

behavioral interventions enhance the classroom behavior of elementary students (DuPaul 

& Eckert, 1997). Future studies should assess the contribution of function-based 

interventions with and without pharmacological treatment. The second limitation related 

to Tomas’s ADHD medication is the lack of data demonstrating the fidelity with which 

medication was delivered over the course of the study. The PI met with the father on a bi-

weekly basis to obtain verbal self-report data pertaining to any changes in medication, 

dosage or timing of Tomas’s pharmacological treatment. A more precise and frequent 

measurement is needed in future studies, to allow for reliable fidelity data. 

Another limitation is that the SSRS was used solely to determine eligibility for 

student participation. It would have been helpful to assess teacher and parent rating of the 

students post-intervention, as well, to determine whether teachers’ and parents’ ratings 

for each student had changed in any meaningful way in relation to items within specific 

scales or across scales. Additionally, the SSRS is available in English only. Hugo’s 

mother was unable to complete the SSRS Parent Form as she only reads and speaks 

Spanish. Reliable and valid protocols available in languages in addition to English need 

to be included in future studies, such as the Strengths and Difficulties Questionnaire 

(SDQ; Goodman, 2001). 

Finally, although the IRP-15 provides a good means by which to measure teacher 

rating of the appropriateness and acceptability of intervention packages, it does not allow 

for precise measurement of the elements within intervention packages that promote 

sustained use at high levels of integrity. Although teacher preference for intervention 
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elements may be idiosyncratic, it is certainly worthwhile to look further into the 

development and use of social validity measures that provide more precise information 

about the social significance of intervention goals, social acceptability of intervention 

procedures, and social importance of intervention outcomes (Lane & Beebe-

Frankenberger, 2004; Wolf, 1978). Additionally, direct observation methods used to 

simultaneously observe treatment integrity and replacement behaviors could identify the 

most salient intervention components that effect behavioral change and result in sustained 

implementation at high levels of integrity. 

Summary 

The results of this study demonstrate that extinction procedures within function-

based intervention packages produce greater positive behavioral changes with students at 

risk for EBD in naturalistic general education settings when compared to non-function 

based interventions and those function-based interventions in which extinction 

procedures are excluded. The effectiveness of the full function-based intervention 

provided further support for the use of FBA as an effective method of developing 

interventions using the Decision Model for students at risk for EBD within naturalistic 

general education classrooms. Additionally, teacher scores on the IRP-15 clearly 

demonstrated that teachers preferred the full function-based intervention to the partial 

function-based intervention. These findings support earlier use of FBA to develop 

function-based interventions for student at risk for EBD in general education settings to 

diminish or prevent behaviors associated with EBD and allow students to develop 

successful behavioral, social and academic skills, which will prevent increasingly 
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negative, lifelong consequences. 
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APPENDIX A: FLOW CHART OF PARTICIPANT RECRUITING PROCESS 

 

 

 

 

 

 

 

 

 

 

 

 

  

Obtain district approval to 

conduct study

PI contacts principals: obtain site authorization and 

suggested student-teacher dyad participants 

PI contacts teacher: discuss participation; obtain informed 

consent; complete SSRS-Teacher Form 

Teacher contacts parent about participation in study 

PI contacts parents: discuss participation; obtain informed 

consent; complete SSRS-Parent Form 

PI meets with student: discuss participation; obtain assent 
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APPENDIX B: DATA COLLECTION INSTRUMENTS 

Appendix B.1 

Functional Assessment and Motivation 
Interview/Questionnaire 

Structured Interview Questions 

1. Behavior of concern 
a. What happens as a result of the behavior? 

• How does the behavior affect others in the classroom? 
• How does the behavior affect instruction? 

b. What is <student’s name> doing when the behavior occurs? 
c. Does the behavior occur: 

• during a certain time of day? 
• during a certain day of week? 
• in presence of certain individuals? 
• in response to number of people present? 
• during specific content area(s)? 

d. Is there a time the behavior occurs most frequently? 
e. Is there a time when the behavior always occurs? 
f. Is there a time when the behavior rarely or never occurs? 
g. Does <student’s name> display other behaviors that cause you to worry? 
h. Does more than one behavior occur, at the same time? 
i. If more than one behavior occurs, do the behaviors occur in a certain order? 

 
2. Interventions implemented to date 

a. How interventions have you tried to change or stop this behavior? 
• interventions that were always effective 
• interventions that were sometimes effective 
• interventions that were not effective 

 

 

 

Copyright © 2008 by Donna M. Janney 
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Functional Assessment and Motivation 
Interview/Questionnaire 

 
3. Causal factors 

a. What do you think causes this behavior? 
b. Could <describe behavior> be related to: 

• home environment 
• interactions in other areas of the school 
• skill deficit 
• medical condition (e.g., diabetes; allergies) 
• medication 
• vision or hearing 
• physical discomfort 

o thirst 
o hunger 
o lack of sleep 
o headache 
o earache 
o stomachache 

c. Can you think of anything else that might cause <student’s name> to 
<describe behavior>? 

d. Do you ever notice anything that happens before <student’s name> starts to 
<describe behavior>? 

e. What is <student’s name> getting when s/he <describe behavior>? 
f. What is <student’s name> is getting out of when s/he <describe behavior>? 

 

 

 

 

Copyright © 2008 by Donna M. Janney 
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Appendix B.2 

Antecedent-Behavior-Consequence Data Collection Form 
 
 

 Student Name: _________________________ 
 

Date: _________________________ 
 

Location: _________________________ 
 

Time 
 

A B C 
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Appendix B.3 

Function Matrix 
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Appendix B.4 
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Appendix B.5 
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