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ABSTRACT 

Prior to developing an individualized treatment program, clinicians commonly utilize a 

functional analysis (e.g., Iwata et al., 1982/1994) to assess the specific function(s) of their 

client’s behaviors. Functional analyses can result in inconclusive outcomes when the conditions 

tested do not effectively replicate establishing operations relevant to the client’s behavior. To 

avoid this issue, researchers and clinicians have adapted the functional analysis process to 

incorporate idiosyncratic variables that render relevant establishing operations in an attempt to 

evoke target behavior. Schlichenmeyer et al. (2013) provided a review of the functional analysis 

literature that described how idiosyncratic variables were used to individualize the behavioral 

assessment. The purpose of the current project was to provide a review of the recent functional 

analysis literature with a specific focus on idiosyncratic environmental manipulations in 

functional analysis conditions throughout the past decade (2011 - 2020) and evaluate the quality 

and rigor of each study.  
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CHAPTER 1 

INTRODUCTION 

A functional analysis is the gold standard for assessing behavior in the field of applied 

behavior analysis (Saini et al., 2020). The significance of functional analyses rests on research 

suggesting that treatment improves when it is planned around the variables maintaining behavior 

(Newcomer & Lewis, 2004). The term functional analysis (FA) refers to the technology used to 

assess which environmental variables maintain behavior (Iwata et al., 1990). However, the 

specific FA that was conducted by Iwata et al. (1994) has become synonymous with the term and 

is the most widely used FA format (Schlinger, 2017).  

For many studies, the same conditions and protocols described in that seminal Iwata et al. 

(1994) article are replicated exactly when researchers and practitioners conducted a functional 

analysis. However, in certain cases over the past three decades, experimenters have made 

idiosyncratic alterations to functional analysis conditions to more effectively evoke and maintain 

the target behavior (Hanley et al., 2003; Schlichenmeyer et al., 2013). Researchers utilized the 

foundational program of the FA conducted by Iwata et al. (1994) and modified it as needed, so 

that instead of completely abandoning a method that has worked well for several decades, they 

improved upon it as the field continues to advance (Baer et al., 1987). Currently, there is not a 

systematic method for determining when or how to include idiosyncratic variables in a FA, so 

FAs are individualized for the participant based on the behavior analyst’s understanding of the 

participant’s behavior and the conclusions the researchers derive from pre-functional analysis 

(pre-FA) assessments. Unfortunately, the behavior analyst’s decision-making process is not 
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always straightforward, as it can be affected by many variables, such as their expertise, time, and 

resources (Hagopian et al., 2013). Researchers have explored various options of how to improve 

the individualization of the FA process, but they also need to maintain the efficiency and 

accuracy of the assessment (Beavers et al., 2013) which would be a benefit of a standard 

systematic procedure for individualizing the assessments.  

The purpose of the current review is to consolidate, evaluate, and describe the variety of 

idiosyncratic variables that have been included in published functional analysis literature in the 

past decade. While idiosyncratic variables are, by definition personalized to an individual, the 

breadth of this catalogue of such variables may benefit clinicians if and when they look to 

modify a functional analysis to clarify inconclusive results.     
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CHAPTER 2 

METHOD 

To update the Schlichenmeyer et al. (2013), the first author followed their methods, 

which were based off of the methods described by Hanley et al. (2003). The Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram was used to display 

the study selection process used in this review (Moher et al., 2009). Figure 1 displays the 

refinement process of identification, screening, eligibility, and inclusion of the articles in my 

search.  Articles were identified from 2011 - 2020 in the search of the all the database providers 

found through University of Georgia (UGA) Libraries using the keywords function, analysis, and 

behavioral assessment. An additional search was conducted of the databases found through UGA 

Libraries, using the keywords functional analysis of behavior and behavioral assessment not 

systematic review nor meta-analysis. Articles were excluded that were neither published in peer 

review journals, nor in English. The search was further refined using the subject tool found in the 

advanced search on UGA Libraries website, articles were filtered out that did not have the 

subject of behavioral assessment or functional assessment. 

 To narrow the search, titles and abstracts were screened to check if the article met 

inclusion criteria. Inclusion criteria was based on Schlichenmeyer et al. (2013), therefore only 

articles that used idiosyncratic variables in a standard functional analysis were included. This 

review defines standard functional analysis as the commonly used pretreatment experimental 

analysis that was described in Iwata et al. (1994). This review defines idiosyncratic variables as 

environmental manipulations in the functional analysis that are based on individualized details of 
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participants. Idiosyncratic manipulations included in this review were alterations made to the 

Iwata et al. (1994) functional analysis conditions based on participant’s pre-FA assessments 

(e.g., type of demands or attention). Functional analysis alterations excluded from this review are 

the use of preference assessments of non-edible tangible conditions and general changes to the 

FA protocols (e.g., session length or order of conditions). 

The search process identified 21 articles that fit the criteria for this review. Those 21 

articles were coded in three ways. The first coding process, displayed in Table 1, was based on 

the process described by Schlichenmeyer et al. (2013; Table 1 p. 341). This table listed the 

various stimulus parameters, defined as idiosyncratic antecedents and consequences assessed, 

and in which articles those parameters were found. A study was coded as having a test for social-

negative reinforcement if the condition included removal of a stimulus contingent on the 

occurrence of the target behavior. A study was coded as having a test for social-positive 

reinforcement if the condition included the presentation of a stimulus contingent on the 

occurrence of the target behavior.  

The second coding process, displayed in Table 2, focused on the participant and setting 

characteristics of each study. Table 2 and Table 3 both denote the number of participants in each 

category out of the total 175 participants who took part in the 21 studies included in this review. 

The final coding process, displayed in Table 3, analyzes the functional analysis characteristics. 

Table 2 and Table 3 extended the coding process of the Schlichenmeyer et al. (2013) article by 

further analyzing the characteristics of the articles included in this review.   

The quality and rigor of each study were evaluated under the categories found in Table 4. 

These categories were developed from the What Works Clearinghouse (WWC) Standards 

Handbook 4.0 (U.S. Department of Education, 2017). To be identified as an eligible Single Case 
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Design, studies needed to have an individual case as the unit of intervention administration and 

studies also needed FA control conditions to compare with the test conditions. To meet WWC 

Pilot SCD Standards, the articles in this review needed inter-assessor agreement (IAA) on at 

least 20% of the data points in each FA. The articles also needed to include at least three 

attempts to demonstrate effect within the FA, which means that there should be at least five data 

points per FA condition (test and control) and no more than two data points per phase. The 

articles were evaluated as meeting WWC Pilot SCD Standards and WWC eligibility based on a 

two-point score for each category, as seen in Table 4.    

The data from the articles in this review were evaluated using the six features for visual 

analysis stated in the WWC Standards Handbook 4.0, to determine the quality of data and to 

determine if there was enough compelling evidence to demonstrate a causal relation. The level 

and trend were assessed on their stability within conditions of the FA. The variability was 

assessed on its consistency within conditions of the FA. Immediacy of the effect, overlap, and 

consistency of data was compared across FA conditions. The conditions that researchers reported 

to maintain the behavior of participants should have an immediate change in levels of behavior 

between the test and control conditions, because this would provide evidence for the behavioral 

effect of the independent variable manipulation in the test condition. The data of the test and 

control conditions were scored on the overlap of their data paths, because if the data paths 

overlapped regularly, there was a less a convincing demonstration of an effect. Finally, the data 

was also analyzed across conditions to assess whether the data patterns were consistent. If data 

patterns were not consistent across conditions, the behavior was not predictable in that FA, 

which made a causal relation less likely. The visual analysis was evaluated on a six-point score. 

The maximum score available for the quality and rigor of articles in this review was ten points, 
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and the total scores received by each article is shown in Table 4. In articles that conducted both 

an initial FA and a modified FA, the modified FA was the one scored, because it incorporated 

the idiosyncratic variables of concern for the purpose of this review. 
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CHAPTER 3 

RESULTS 

The present review identified 21 articles that fit inclusion criteria and passed the 

screening process, as shown in Figure 1. The demographics of these participants are described in 

more detail in Table 2. Clear majorities are held within each demographic category. Most of the 

participants were male (81.7%), children (61.1%), diagnosed with ASD, pervasive 

developmental disorder (PDD), or multiple diagnoses (68%), with multiple problem behaviors as 

their target behaviors (93.1%).  

Across these articles, 22 idiosyncratic variables were used to modify the functional 

analyses. Table 1 displays these variables and in which articles they were used. In total, the 

experimenters in all of the articles in the current review analyzed the behavior of 175 

participants. The stimulus parameters were organized into five categories based on the conditions 

in which the idiosyncratic variables were used. The five categories will be described in the order 

found in Table 1: social-negative reinforcement, automatic-negative reinforcement, social-

positive reinforcement, combined conditions, and contextual variables.  

Social-Negative 

The social-negative reinforcement condition of an FA refers to the removal of a stimulus, 

which in turn results in the maintenance or increase in the levels of a behavior. This review 

found that the most common modification to this condition was to identify highly or less 

aversive academic tasks (23.8% of the articles; n = 5). Call et al. (2016) and Hodnett et al. (2018) 

assessed the aversiveness of a task with a demand assessment (Call et al. 2009) that measured the 
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latency to problem behavior after a demand was presented. The demands with the shortest 

latency to problem behavior were hypothesized to be the most aversive to the participant. Greer 

et al. (2020) and Healy et al. (2013) identified demands as non-preferred through interviews with 

caregivers and teachers and through direct observations. Roscoe et al. (2015) interviewed the 

participants’ educators to identify demands and tasks that participants frequently came into 

contact with and that usually evoked problem behavior. The educators selected five demands for 

each participant: three academic, and two daily living tasks, which fits into the next category of 

idiosyncratic variable discussed in this review. The previously mentioned articles that use social-

negative conditions with academic tasks, found that using more aversive tasks would expose an 

escape function for the target behavior, whereas a less aversive task was not as likely to provide 

the same establishing operations (EO) for escape (Call et al., 2016; Greer et al., 2020; Healy et 

al., 2013; Hodnett et al., 2018; Roscoe et al., 2015) 

Another way that researchers in this review used idiosyncratic variables to modify the 

social-negative condition, was that pre-FA interviews and observations were used to identify 

aversive tasks other than academic tasks. Roscoe et al. (2015) identified two daily living 

demands for each participant such as, sit down, put on coat, brush teeth, set table, and jumping 

jacks. The interviewees reported that the participants frequently came into contact with these 

tasks and that they usually evoked problem behavior. Other non-academic aversive tasks found 

in this review were, asking the participant to finish a drink (Radstaake et al., 2013) prompting the 

participant to transition somewhere (Hall et al., 2018). The drink condition from Radstaake et al. 

(2013) was conducted in a similar format to the standard FA social-negative reinforcement 

condition. The participant was continuously presented with the demand to finish her drink, and if 

noncompliance was exhibited, the therapist used least-to-most prompt procedures to complete 
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the demand. If the participant engaged in the target behavior, she was allowed a break from the 

demand, but had to remain in her seat. Hall et al. (2018) conducted the transition condition by 

terminating an activity that participants were engaged with, and asking that they move on to a 

new activity. This condition also used least-to-most prompts to complete the demand. If the 

participant engaged in the target behavior, they were given a 20-s break from the transition.  

In addition to the removal of demands, several studies (19%; n = 4) have also evaluated 

the behavioral effect of removing other aversive stimuli. For example, researchers hypothesized 

that the removal of continuous attention (i.e., social escape) would maintain the target behavior 

of participants diagnosed with Fragile X Syndrome (Hall et al., 2018; Machalicek et al., 2014). A 

social escape function was determined for six of the 22 participants in Hall et al. (2018), and 

three of the 12 participants in Machalicek et al. (2014). Another aversive stimulus that was 

identified through pre-FA assessments was the interruption of participants’ activities (Cariveau 

et al., 2019; Hanley et al., 2014). In these studies, researchers created a social-negative 

reinforcement condition that involved researchers terminating an activity that the participant was 

involved with, and then prompting them to engage in another activity. As in the other social-

negative reinforcement conditions, upon the occurrence of the target behavior, the aversive 

stimulus of the interruption was removed and the participant was allowed to resume the original 

activity. In both studies (Cariveau et al., 2019; Hanley et al., 2014), the participants that were 

exposed to the interruption of activities condition, engaged in elevated rates of problem behavior, 

therefore it was concluded that their behavior was partly maintained by escape from interruption 

of activities. Both of these participants engaged in multiply-maintained problem behavior 

(Cariveau et al., 2019; Hanley et al., 2014).    

Automatic-Negative 
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Scheithauer et al., (2015) used idiosyncratic variables in an automatic-negative 

reinforcement condition. In this article the researchers assessed SIB and self-restraint 

(Scheithauer et al., 2015). The researchers in this article conducted three FAs for one participant. 

The initial FA assessed the participant’s SIB while the therapists ignored self-restraint, and it 

was inconclusive because of the variable levels of SIB and self-restraint across all conditions. 

The second FA also assessed the function of SIB, but while therapists blocked her self-restraint. 

The researchers’ hypothesis that SIB was automatically maintained was supported by the high 

levels of SIB that persisted in the ignore condition. In the third and final FA, researchers assessed 

the function of the participant’s SIB after fitting her with arm splints. The researchers 

hypothesized that the SIB effects were aversive to the participant, and that the self-restraint was 

maintained by automatic-negative reinforcement. The researchers explained that the arm splints 

decreased the force of the SIB, which they believed led to a decrease in self-restraint because of 

the minimal aversive effects from the SIB (Scheithauer et al., 2015).  

Social-Positive 

 The social-positive reinforcement condition of an FA refers to the presentation of a 

stimulus, which results in the maintenance or increase in the levels of a behavior. Many studies 

used the same foundation of the attention condition described in Iwata et al. (1994), and some 

articles (33.3%; n = 7) described modifications made to the antecedents and consequences based 

on their participants’ individualized behaviors. In the Iwata et al. (1994) attention condition 

(labeled, “social disapproval”), the therapist ignored the participant by diverting their attention to 

another activity, such as reading. An alternative antecedent event that several studies used 

(14.3%; n = 3), was that instead of the therapist diverting their attention, therapists divided their 

attention, which means that they engaged with another individual in the room (Radstaake et al., 
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2013; Schmidt et al., 2017; Torres-Viso et al., 2018). In all of these studies, this specific 

alteration to the attention condition was decided upon based on information gathered from the 

caregivers and observations. Radstaake et al. (2013) and Schimdt et al. (2017) did not identify an 

attention function based on the divided attention condition. Torres-Viso et al. (2018) did 

conclude that the participant engaged in problem behavior that was maintained by gaining access 

to attention when it was divided.  

Machalicek et al. (2014) varied from the Iwata et al. (1994) attention condition as 

described in Iwata et al. (1994) by including a preferred tangible item during the attention 

condition. This procedure differs from the Iwata et al. (1994) attention condition, which included 

a variety of toys whose preference was unknown. Researchers usually provide the participant 

with a low preferred item so that it does not act as a competing stimulus to the attention function, 

which could result in a false-negative result (see Ringdahl et al., (2002) for a demonstration). 

Machalicek et al. (2014) did not clearly indicate a reason for altering the condition in this way. 

However, even with the preferred items present, three of the 12 participants engaged in their 

target behavior during the attention condition, which indicated an attention function for their 

behavior.  

 As previously mentioned, the type of attention provided in the Iwata et al. (1994) 

attention test condition was a statement of social disapproval and a brief instance of physical 

contact. Several studies in the current review (14.3%; n = 3) modified the attention condition by 

altering the type of attention provided, based on information gathered in the pre-FA assessments 

(Greer et al., 2020; Santiago et al., 2019). Greer et al. (2020) provided contingent upon the 

participants engaging in the target behavior, the therapists delivered the standard statement of 

social disapproval followed by a preferred type of attention, such as backrubs. Newcomb et al. 
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(2019), compared the attention condition between physical and nonphysical attention. In the 

physical attention condition, aggression was blocked by therapists with procedures that involved 

securing and redirecting the participants hands with no verbal attention provided. The 

nonphysical attention condition was conducted in a way that the staff restricted all physical 

attention and only provided statements of disapproval contingent upon the occurrence of the 

target behavior. There was little differentiation in the levels of problem behavior between these 

two conditions in the initial FA, so the researchers conducted a follow-up FA that only consisted 

of those two conditions and a control condition. The second functional analysis resulted in 

clearly differentiated levels of aggression, with no overlapping data points, and physical attention 

was determined to be the main function of the participant's aggression.  

Another social-positive condition that is common in functional analyses is the tangible 

condition. Though this condition was not used in the seminal FA article (Iwata et al., 1994), 

many researchers include this condition in their FA, if a tangible function is hypothesized based 

on parent reports or observations. A common format of the tangible test condition is described in 

Vollmer et al. (1995), in which the therapist would restrict access to the participant’s preferred 

tangible items, and would only return them for a brief period of time if the participant engaged in 

the target behavior. During this condition, therapists usually deliver non-contingent attention, so 

that the lack of attention doesn’t establish an unwanted EO for attention-seeking behavior. If the 

participant would continue to engage in the target behavior when the tangible item was removed, 

then the behavior would be maintained by access to the tangible item. As found in this review, in 

order to properly conduct this condition, therapists usually ran a preference assessment with the 

participant before the FA, to identify highly preferred items. The Rooker et al., (2011) study 

warned against using a tangible condition unless the target behavior is hypothesized to have a 
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tangible function, because they found that the tangible condition can result in false-positive 

results. Five studies from the current review (23.8%) used idiosyncratic preferences of the 

participants to modify the tangible condition in a way that was most relevant to the participants 

(Radstaake et al., 2012; Romani et al., 2019; Rooker et al., 2011; Roscoe et al,. 2015; Schmidt et 

al., 2016).  

The purpose of Roscoe et al. (2015) was to establish and test a systematic technology that 

would identify relevant events to utilize in FAs if an initial FA was inconclusive. Therefore, this 

study had several individualized conditions, two of which resembled the tangible condition. In 

both the fixing test condition and the ritualistic behavior test condition, therapists took items that 

the participant was manipulating, and rearranged them. If the participant engaged in the target 

behavior, they were allowed to fix one item or engage in ritualistic behavior with the item for 30-

s in the corresponding conditions. The results of the fixing test condition showed elevated levels 

of the target behavior, suggesting that the behavior was maintained by access to fixing items. 

The results of the ritualistic behavior test condition showed undifferentiated levels of the target 

behavior from the control condition, so the participants behavior was not maintained by access to 

items that they could use for ritualistic behaviors.   

As previously mentioned, data from Rooker et al. (2011) exposed a limitation of the 

tangible condition by showing how it can result in false-positive outcomes. The second study in 

Rooker et al. (2011) differentiated two tangible conditions, one using a preferred edible and the 

other using an item that was most used in the direct assessment. The findings from this study 

concluded that highly preferred edibles were more likely to maintain the behavior than the items 

identified in the direct assessment. This study expanded the literature by emphasizing the 
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importance of relevant stimuli in FAs, in order to properly replicate the participant’s relevant 

EOs and avoid false-positive or false-negative results.  

Standard tangible conditions use preferred non-edible tangible items, however, like 

Rooker et al. (2011), several studies in the current review discovered that the removal of edibles 

was more likely to evoke the target behavior in pre-FA assessments than non-edible tangible 

items (Radstaake et al., 2013; Schmidt et al., 2016). The tangible-edible conditions in both of 

these studies were formatted the same way as the standard tangible condition, however instead of 

being allowed brief access to a tangible item contingent upon the target behavior, the participants 

were delivered an edible item that they could consume.  

Romani et al. (2019) modified the antecedent event of the standard tangible condition by 

restricting the participant’s access to a candy or toy aisle. The pre-FA parent reports revealed a 

possible escape and tangible function for both of the participants that participated in the study 

(Romani et al., 2019) therefore during the tangible test condition, the participants were guided to 

leave a candy or toy aisle. If the participant engaged in the target behavior, they were returned to 

the aisle where they could look at or touch the items for a brief period of time. The participant 

that only looked at the items in the aisle engaged in less problem behavior and more compliance 

than the participant that touched the items, but the researchers determined that both participants’ 

target behaviors had a tangible function.      

In some of the studies in the current review (19%; n = 4), researchers went beyond 

modifying conditions and, instead, manufactured their own idiosyncratic social-positive 

reinforcement conditions to establish relevant EOs for the participants. One such condition was a 

Walking condition in which the participant was told by the therapist “We’re going to walk this 

way,” and then they walked to a certain location. The locations had been previously selected by 
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the participant, so the researchers hypothesized that these locations were not aversive. If the 

target behavior occurred, the therapists would comply with the participant’s requests to walk to 

any location and participate in any activity of their choosing min. The results of the FA showed 

that the participant engaged in the target behavior at higher levels in the test condition than in the 

control condition, therefore the target behavior was concluded to be maintained by access to 

certain locations and activities on walks (Roscoe et al., 2015).  

A denied mands test condition (Bowman et al., 1997) was not used in the standard FA, 

however as shown in the current review, it has become a common test condition to add to the FA 

(14.3%; n = 3). In general terms, a mand is defined as a request for something. The overall 

premise of the condition is that therapists will deny requests from the participants, unless the 

participant engages in the target behavior. For example, in the Torres-Viso et al. (2018) study, 

the participant’s mands for therapists’ body or tangible item rearrangement were not honored 

during the test condition unless the participant engaged in the target behavior, in which case the 

therapist or parent would comply with their requests. The Roscoe et al. (2015) study also tested if 

their participant’s target behavior was maintained by compliance with requests. In this specific 

condition, contingent upon the occurrence of the target behavior, the participant was allowed to 

request access to the bathroom. All of these conditions showed elevated levels of the target 

behavior, which indicated that these participants’ target behavior was maintained by compliance 

with their requests, whether for rearrangement, directions in toy play, or the bathroom. The 

denied mands condition could be especially useful for participants diagnosed with ASD, because 

they commonly engage in restricted and repetitive behaviors (RRBs; Jiujias et al., 2017) which 

can include arranging items a certain way or repeatedly asking for specific actions to occur 

(Torres-Viso et al., 2018). 
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Combined Conditions 

The standard FA test conditions are conducted in isolation to best determine the singular 

function of the participant’s behavior. However, multiple studies in the current review (33.3%; n 

= 7) determined that in order to best replicate the participant’s relevant EOs, conditions needed 

to be combined. The researchers in the studies used pre-FA assessments, and some of them used 

the results from inconclusive initial FAs, to decide which conditions to combine. Six of the 

studies that combined conditions, used social-positive and social-negative reinforcement by 

synthesizing an escape condition with either a tangible or attention condition (Cariveau et al., 

2019; Eluri et al., 2016; Hanley et al., 2014; Roscoe et al., 2015; Santiago et al., 2016; 

Strohmeier et al., 2017). The therapists removed compliance, tangible items, or preferred 

attention and they prompted participants to complete a task. Contingent upon the occurrence of 

the target behavior, participants were provided with not only a break from demands, but also 

with brief access to compliance, tangible items or preferred attention. In Santiago et al. (2016), 

the therapist started the attention test condition by talking to the participant about a non-preferred 

conversation topic. If the participant engaged in the target behavior, the therapist would change 

the conversation to one of the participant’s preferred topics. In this condition the participant both 

escaped the non-preferred topic and was provided with the preferred topic, so the authors 

explained how this particular condition had both social-negative and social-positive 

reinforcement. In both studies (Cariveau et al., 2019; Hanley et al., 2014) the condition the 

participant both escaped the interruption of the activity and was provided with access to the 

original activity, so this condition had both social-negative and social-positive reinforcement. 

The Eluri et al., (2016) denied mands condition, had therapists not only deny mands, but they 

also began directing the participant’s play and prompting them to play a certain way. By 
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engaging in the target behavior, the participant both escaped the therapist’s directions for play 

and gained compliance to their mands, so this condition had both social-negative and social-

positive reinforcement. In this condition, the therapists presented a multiple schedule card in 

order to help the participant differentiate this condition from the play condition. 

Two of the studies (Hanley et al., 2014; Rose et al., 2019) combined social-positive 

reinforcement conditions by restricting access to both attention and tangibles. During the test 

condition, the therapists would divert their attention from the participants after also removing a 

preferred tangible item. When participants engaged in the target behavior, they were given 

access to the preferred tangible items and attention from the therapist.  

Combining conditions can be useful because in some cases, variables may not act as a 

reinforcer in isolation, but rather, they only reinforce individuals’ behavior when combined with 

another variable. A limitation of combining conditions is that it is unknown whether one of the 

reinforcers was more potent to participants than another. On the other hand, researchers claimed 

that there was more social validity in assessing the behaviors in combined conditions because it 

better replicated the consequences that were presented to the participant in daily (Hanley et al., 

2014). The social validity of the assessment was more important to the researchers than spending 

time to single out the function to which the behaviors were most sensitive. 

Contextual Variables 

Table 3 displays several contextual variables that have been commonly modified in 

recent studies based on participant specific information. The number (n) and percent is based on 

how many participants were tested under that circumstance, out of the 175 participants overall. 

The standard FA (Iwata et al., 1994) took place in a therapy room, with an experimenter, and 

they conducted an interview, observation, and special education evaluation before the FA.  
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The current review shows that therapy/experimental rooms were the most widely used 

setting for participant’s functional analyses (76%). Only two participants (1.1%), were assessed 

in public, specifically a hospital gift shop and cafeteria. Public settings, other than schools, are 

uncommon for FAs due to clincian’s difficulty to have experimental control, as well as the 

possible danger that comes with assessing problem behavior. As found in this review, the second 

most common place to functionally assess behavior is in a classroom or day program (20.6%).  

Due to the individualized differences of participants, it is common that researchers 

modify contextual variables of an FA in order to replicate a more naturalistic environment. For 

example, six articles in the current review used someone other than the therapist (either a parent, 

caregiver, or teacher) to conduct FA conditions (Hanley et al., 2014; Hodnett et al., 2018; 

Machalicek et al., 2014; Rose et al., 2019; Strohmeiera et al., 2017; Torres-Viso et al., 2018). 

Three of the articles had someone other than the therapist conduct FA conditions following 

inconclusive FA results (Hodnett et al., 2018; Strohmeiera et al., 2017; Torres-Viso et al., 2018). 

In the other three studies, the researchers decided that the therapist would not conduct conditions 

in the initial FA based on information gathered in the pre-FA assessments (Hanley et al., 2014; 

Machalicek et al., 2014; Rose et al., 2019). Therapists/experimenters most frequently conducted 

the functional analyses (87.4%). Therapists/experimenters are more commonly used for several 

reasons, including the fact that they have more training in conducting FAs, training other people 

would require more resources and time, and the potential physical risk that comes with 

conducting FAs of problem behavior. Parents/caregivers conducted 9.7% of the FAs in order to 

better manufacture naturalistic conditions. For this same reason, teachers were used to conduct 

2.9% of the FA.   
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As for the pre-FA assessments, interviews/questionnaires were used for almost all of the 

FAs (97.7%). Preference assessments were conducted with many of the participants in the 

reviewed articles (60.6%), which differs from the Iwata et al. (1994) FA that didn’t include a 

preference assessment or a tangible condition. An educational assessment was used in the Iwata 

et al. (1994) FA, however, current FAs found in this review used demand assessments for 49.7% 

of participants to focus on the level of aversiveness of the demand, rather than the appropriate 

level of demand for the age or skill of the participant. Both indirect and direct assessments are 

useful tools to help researchers form hypotheses about the function of a behavior, or at least rule 

out functions in order to make the assessment process as efficient as possible (Mueller & Nkosi, 

2007). However, there is no strategic plan as to how to go about the pre-FA assessments or 

which to choose, so researchers decide on their own and the pre-FA assessment choices vary by 

study.  

Similar to the Schlichenmeyer et al. (2013), some of the reviewed articles conducted 

included an initial standard FA for 17.1% of participants, before the FA with idiosyncratic 

variables. When those initial FA results were inconclusive, the therapists used a combination of 

information from the observations of the initial FA and information from the pre-FA assessments 

to develop idiosyncratic conditions for a second, and sometimes third FA. Idiosyncratic variables 

were added to the initial FA for 82.9% of participants, based on their pre-FA assessments. 

Another contextual variable that researchers modified in this review to establish more naturalistic 

conditions was the location of the FA. Six of the studies conducted the FA in a setting other than 

a clinic or therapy room (Healy et al., 2013; Newcomb et al., 2019; Radstaake et al., 2013; 

Romani et al., 2019; Rose et al., 2019; Santiago et al., 2016). The idiosyncratic settings used 

were the participant’s home (Newcomb et al., 2019; Rose et al., 2019; Santiago et al., 2016), 
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classroom (Healy et al., 2013; Radstaake et al., 2013; Santiago et al., 2016) and the public setting 

of a hospital gift shop and cafeteria (Romani et al., 2019). 

 Other contextual variables modified in studies included in this review were less common 

and more unique to the specific study. In a study with the purpose of analyzing pica, researchers 

modified the placement of the pica materials, following inconclusive results of the first pica 

condition (Schmidt et al. 2017). They wanted to more accurately resemble the circumstance that 

evoked the behavior in the participant’s usual environment. The participant’s initial FA was 

inconclusive, so the researchers used idiosyncratic variables that were identified in the interviews 

to develop an ignore condition that better represented the participant’s environment outside of 

the clinic. The individualized condition was set up with the participant walking alongside the 

therapist as they passed food left on the ground. This modified ignore condition produced higher 

levels of pica than the standard ignore condition that was conducted in the initial FA. The 

researchers emphasized that this participant’s assessment results were of particular importance 

because in many settings, it may not be feasible to conduct a FA on pica due to limited resources 

(Schmidt et al., 2017).   

Quality and Rigor Evaluation 

 Quality and rigor scores for each article in this review are displayed in Table 4. Each 

article was evaluated based on WWC standards with a maximum score of ten points. All of the 

articles in this review met the WWC eligibility requirements to be considered a Single Case 

Design (U.S. Department of Education, 2017) so they each received two points for the Eligibility 

category of the Quality and Rigor Evaluation. Every participant’s graph from each article was 

taken into account when evaluating the standards and visual analysis, so some scores have 

decimal values. For example, in Hodnett et al. (2018) researchers conducted IAA on at least 20% 
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of sessions for only one of their two participants (1/2), and there were not an adequate number of 

demonstrations of effect, so they received a score of 0.5 for that category. Newcomb et al. (2019) 

did not collect IAA data on at least 20% of FA sessions. Most of the articles in this review had at 

least five data points in each condition (test and control) for their FA, however three studies 

(Hanley et al. 2014; Hodnett et al., 2018; Romani et al., 2019) had less than five data points in 

each condition, so they received a lower score for the Standards category. A majority of articles 

(n = 16) received a score greater than four in the visual analysis category. The rest of the articles 

received a score between three and four for the visual analysis category (Cariveau et al., 2019; 

Hall et al., 2018; Newcomb et al., 2019; Strohmeiera et al., 2017). Schmidt et al. (2016) could 

not be analyzed in this category because they displayed their data in tables rather than graphs. 

The graphs in Newcomb et al. (2019) and Cariveau et al. (2019) had overlapping data paths 

across conditions and variable data within conditions, meaning the data was not consistent nor 

predictable, which lead to a lower score for the Visual Analysis category. Out of the 22 graphs in 

Hall et al. (2018), many of them had variable data, with unpredictable data paths, and unstable 

levels and trends. Using this inconsistent data, the researchers determined that eight of the 

participants’ behaviors were multiply maintained, two of their participants’ behaviors were 

maintained by automatic reinforcement, and three of their participants’ behaviors were 

undifferentiated across conditions. All of the articles included in this review received a total 

score greater than seven for this quality and rigor evaluation. The range of the scores was seven 

to ten and the average score was 8.43. Articles that received a maximum score of ten (Eluri et al., 

2016; Greer et al., 2020; Radstaake et al., 2012; Santiago et al., 2016; Schmidt et al. 2017) met 

all of the WWC requirements for eligibility, standards, and visual analysis from the Standards 

Handbook without reservations (U.S. Department of Education).  
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CHAPTER 4 

DISCUSSION 

As demonstrated in the articles described in this review, researchers are improving upon 

the FA process by incorporating various idiosyncratic conditions, based on the specific 

information gathered from pre-FA assessments. Coding processes were used to evaluate the 

demographics, quality and rigor, and characteristics of each article to better understand the focus 

of FA research within the past decade. Table 4 supports the quality of the articles represented in 

the current review and Table 2 could help advise experimenters on their future research on FAs. 

In order to broaden the generality of their findings, researchers could include more females, with 

various diagnoses other than ASD/PDD and target other behavior than problem behavior.  

Overall, this review expanded the knowledge of idiosyncratic variables used in FA 

conditions. Modifications to the social-positive reinforcement condition introduced new ways to 

think about and assess the function of attention. These alterations showed that certain types of 

attention can reinforce behavior, and modified attention conditions can determine an attention 

function of an individual’s behavior. The modifications to the social-negative reinforcement 

conditions in this review have clinical implications because if clinicians do not conduct an 

indirect assessment based on demands or a demand assessment prior to the FA, they may not use 

relevant tasks (academic or non-academic) that evoke the target behavior during the demand 

condition. On the other hand, if clinicians utilize an aversive task that the client does not come 

into contact with in their daily life, the FA might be subject to false-positive results for the 

demand condition and the condition would not be socially valid based on the client’s daily 
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experiences. Clinicians need to take into account their client’s aversion to tasks, as well as how 

often the client is presented with certain tasks to ensure the FA is socially valid. The studies that 

included denied mands conditions expanded the knowledge of functions of behavior, by 

shedding light on the opportunity to assess the function of compliance with mands. Changes to 

the contextual variables of the FA call allow researchers to more accurately assess participants 

using relevant establishing operations, that cannot always be properly manufactured in a clinic 

setting (Romani et al., 2019).      

The Schlichenmeyer et al. (2013) review mentioned the need for a more systematic 

approach to developing hypotheses from pre-FA assessments. Without a systematic approach to 

individualizing an FA, and with potential jeopardies in mind, researchers have to deliberate upon 

the risks and costs of running FAs against the benefit of determining the function of a behavior 

for the structure of the participant’s treatment (Beavers, Iwata, & Lerman, 2013). As seen in two 

of the articles in this review, there is a growing effort to achieve this kind of technology (Roscoe 

et al., 2015; Greer et al., 2020). Individualization is imperative when developing an effective 

treatment plan. In order to know the necessary modifications to make for that specific 

individual’s treatment, the assessment needs to be just as individualized (Hodnett et al., 2018).  

In the Iwata et al. (1994) format of the FA, which is continuously utilized in studies, only 

four basic functions of behavior could be identified for participants. With the advancements 

made to the individualization of FAs, this review identified articles with 22 different FA 

modifications throughout, which shows an expansion to researchers' understanding of 

idiosyncratic variables that affect individual’s behavior. Along with the type of condition, all of 

the variables that are used to arrange an FA can have an effect on behavior, so it is vital that 

clinicians closely analyze the influence of these variables on an individual’s behavior through 
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pre-FA assessments and possibly initial FAs in order to conduct the most accurate and 

informative FA possible. From the location, to the therapist, to the materials, and the condition, 

all aspects of the FA can be altered to manufacture the most relevant assessment possible for an 

individual. This can then lead to accurate results, that are also socially valid. These results can 

then inform an effective and beneficial treatment plan. Future research could focus on a more 

strategic method of assessment to evolve from the standard FA to a more efficient and 

informative FA using idiosyncratic variables.  
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