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While functional analysis provides the standard methodology for the assessment of 

problem behavior, procedures still pose potential risk when assessing severe problem behavior. 

Previous studies have examined several strategies to improve the efficiency of and reduce risks 

related to the functional analysis process. The purpose of the present series of studies was to 

replicate and extend previous research on the assessment and treatment of severe problem 

behavior for one participant diagnosed with an intellectual disability. By incorporating strategies 

within a systematic decision-making framework, functional analysis procedures were 

implemented to conduct the assessment of precursors, determine maintaining contingencies for 

severe problem behavior, and evaluate the effects of a treatment based on the results of a 

functional analysis. 
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CHAPTER 1 

INTRODUCTION 

Functional analysis (FA) is considered the standard methodology for the assessment of 

problem behavior (Hanley, Iwata, & McCord, 2003). Procedures involve the systematic and 

repeated exposure to antecedent and consequent events likely to evoke and maintain problem 

behavior (Iwata, Dorsey, Slifer, Bauman, & Richman, 1982/1994). This approach is supported 

by significant evidence for identifying the maintaining variables of problem behavior, and thus, 

informs a function-based treatment to decrease problem behavior. 

 Although functional analysis has been shown to be an effective methodology for 

assessing severe problem behavior, there are several serious limitations associated with its use. 

The process can take a significant amount of time to complete, may require substantial training 

and resources, and can entail ongoing risk to participants. A potential risk of conducting a 

function analysis is that it is necessary to observe occurrences of problem behavior in a range of 

contexts. The continued occurrence of severe problem behavior, such as self-injury or 

aggression, during the assessment process may place both the individual and caregivers at risk. 

The occurrence of problem behavior in at least one functional analysis condition is necessary to 

identify the environmental relations influencing the behavior; therefore, this risk is constantly 

present (Smith & Churchill, 2002). In addition, in cases of extremely severe problem behavior, it 

may not be reasonable to allow the behavior to occur at all. For example, if the individual 

engages in elopement into dangerous/unpermitted areas (e.g., busy streets), assessment 

procedures may be impossible. 

 In order to reduce this risk, several studies have placed experimental contingencies on 

other, less severe behaviors that occur in close temporal proximity to the problem behavior. If 
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contingencies are placed on less severe behaviors that tend to precede the problem behavior, the 

probability of problem behavior occurring may be reduced. For example, Lalli, Mace, Wohn, and 

Livezey (1995) observed a relatively structured sequence of responses that tended to occur prior 

to instances of self-injurious behavior (SIB). They then placed maintaining contingencies 

identified via functional analysis on behaviors that were observed prior to SIB. When earlier 

topographies produced reinforcement, subsequent behaviors in the sequence, including SIB, did 

not occur. Thus, the responses appeared to comprise a “response-class hierarchy” (p. 551), in 

which a series of responses maintained by a common consequence tend to occur in a somewhat 

orderly sequence until one of the responses produces reinforcement. Response class hierarchies 

have been further evaluated with similar results (Hagopian, Paclawskyj, & Kuhn, 2005; Harding, 

Wacker, Berg, Barretto, Winborn, & Gardner, 2001; Magee & Ellis, 2000; Richman, Wacker, 

Asmus, Casey, & Andelman, 1999). 

 The identification of response class hierarchies related to severe problem behaviors has 

led to investigations of precursor behaviors, or behaviors that occur prior to instances of problem 

behavior. Precursor functional analyses involve identifying and then placing functional analysis 

contingencies on precursor behaviors, and inferring maintaining relations for severe behavior 

based on precursor functional analysis outcomes. By placing contingencies on precursors, the 

risk of escalation to severe problem behavior may be reduced, while permitting inferences about 

sources of reinforcement for the problem behavior. Smith and Churchill (2002) identified 

precursor behaviors that occurred before severe problem behavior, and conducted independent 

functional analyses of the identified precursor behavior and the problem behavior. Results 

showed the same maintaining consequence for precursor and problem behaviors. Additionally, 

the problem behavior was observed to occur less frequently in the precursor functional analysis. 



 

 3 

Subsequent replications and extensions have produced similar outcomes with other topographies 

of severe problem behavior (Fritz, Iwata, Hammond, & Bloom, 2013; Herscovitch, Roscoe, 

Libby, Bourret, & Ahearn, 2009; Langdon, Carr, & Owen-DeSchryver, 2008), as well as with 

less frequent problem behavior (Dracobly & Smith, 2012). Najdowski, Wallace, Ellsworth, 

MacAleese, and Cleveland (2008) used procedures similar to those used by Smith and Churchill 

to identify precursor behaviors and conducted functional analyses only on precursor behaviors. 

Variables maintaining precursor behaviors were clearly identified for all participants, and 

function-based treatments decreased precursors and eliminated the initial problem behavior. 

These outcomes indicated that it is possible to identify maintaining contingencies for severe 

behaviors and evaluate intervention effects solely by focusing on precursor behavior and 

therefore, eliminating the need to produce and observe occurrences of severe problem behavior 

completely.   

Smith and Churchill (2002) and Najdowski and colleagues (2008) used caregiver reports 

and direct observations in the natural environment to identify precursor behaviors, which has 

been noted as a limitation and further examined in recent studies. Conditional probability 

analyses have been used to empirically evaluate evidence for selecting precursor behaviors that 

reliably precede problem behavior. Herscovitch and colleagues (2009) analyzed probabilities 

from descriptive assessments and identified precursors to problem behaviors. The conditional 

probabilities of each potential precursor occurring within 10 seconds of the target behavior 

during assessment were calculated, as well conditional probabilities of the target behavior 

occurring within 10 seconds of each potential precursor. Unconditional probabilities of the target 

behavior and each potential precursor were calculated in order to determine how likely each 

precursor response occurred independent of the target during assessment, and vice versa. A 
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precursor was chosen with a 1.0 conditional probability, showing that every instance of the 

precursor was followed by the target response within 10 seconds.  Similarly, Langdon and 

colleagues (2008) analyzed transitional probabilities to determine the likelihood of problem 

behavior following an occurrence of precursors. Observations were divided into 30-second 

intervals, and the probability of the potential precursor being followed by the target behavior, 

another potential precursor, or other behavior in the following 30-second interval were each 

calculated and compared. The probability of the target behavior being followed by another 

topography of problem behavior was also calculated, in addition to the probability of the target 

behavior occurring independent of precursor or other problem behavior. These comparative 

probabilities clearly identified a precursor that was likely to occur within 30 seconds before the 

problem behavior. 

Hagopian and colleagues (2005) identified a response chain between stereotypy and eye 

poking using conditional probabilities and within-session analyses of cumulative measures. 

Results showed that after an instance of stereotypy, an instance of eye poking almost always 

occurred, providing additional support for the notion that stereotypy was a precursor to eye 

poking. Conditional probabilities have also been used with lag-sequential analyses by Borrero 

and Borrero (2008) and Dracobly and Smith (2012). The two studies examined the probability of 

a precursor occurring fifty seconds before and after instances of problem behavior. Results were 

presented using graphical depictions of probabilities on a second-by-second basis. These 

techniques improved precursor identification by permitting visual analyses of the temporal 

distributions of potential precursors, relative to occurrences of target behaviors. 

Fritz and colleagues (2013) described a structured empirical model for identifying 

precursor behaviors through assessment procedures and conditional probability analysis. An 



 

 5 

initial precursor assessment was conducted via trial-based sessions (Iwata et al., 1982/1994) 

lasting five minutes or less. All trials were videotaped and later scored for potential precursor 

behaviors. Conditional and unconditional probabilities were analyzed for sixteen participants. 

Precursors were selected if the precursor behavior was likely to precede instances of problem 

behavior and was not likely to occur without problem behavior following it. Separate functional 

analyses were then conducted for the selected precursors and problem behaviors for eight of the 

16 participants. Results indicated that precursors were successfully identified, precursor 

functional analysis and standard functional analysis outcomes corresponded, and treatments 

based on the precursor functional analysis outcomes were effective. Furthermore, the trial-based 

precursor assessment identified multiple precursors for most participants, many of which had not 

been identified via caregiver interviews, suggesting that it may be a useful methodology for 

identifying precursors.  

Interestingly, the procedures used by Fritz and colleagues (2013) are similar to those 

conducted in a trial-based functional analysis. For example, Sigafoos and Saggers (1995) 

conducted brief assessment trials to identify maintaining contingencies for their participants’ 

problem behavior. Trials corresponding to contingencies typically tested during functional 

analysis were presented, and trials were terminated immediately following the first instance of 

problem behavior. Data were analyzed to determine which types of trials produced more or less 

problem behavior. Results indicated that using functional analysis procedures within discrete 

trials could be an effective way to identify conditions under which problem behavior is likely to 

occur in a time-efficient and practical manner. Bloom and colleagues have shown that the 

outcomes of trial-based procedures correspond with results of standard functional analyses 60% 

of the time (Bloom, Iwata, Fritz, Roscoe, & Carreau, 2011), and have used the results of trial-
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based procedures to effectively reduce problem behavior (Bloom, Lambert, Dayton, & Samaha, 

2013; Lambert, Bloom, & Irvin, 2012). Therefore, if trial-based procedures provide clear 

evidence about maintaining contingencies, at least in some cases, it may be possible to avoid 

conducting full, standard functional analyses. Furthermore, if the precursor assessment 

procedures described by Fritz and colleagues are sufficiently similar to trial-based functional 

analyses to reveal differentiation in problem behaviors, then the precursor assessment could 

potentially be helpful as a preliminary functional analysis in addition to its utility to identify 

precursor behaviors. 

Previous studies have examined the usefulness of a number of strategies to improve the 

efficiency of and reduce risks related to the functional analysis process. Anecdotal assessments, 

precursor functional analysis, empirical methods to identify precursor behaviors, and trial-based 

functional analyses are among the approaches that have been used to reveal information 

necessary to develop effective function-based treatments. The current series of studies aims to 

replicate and extend previous research on the assessment and treatment of severe problem 

behavior by incorporating several strategies within a systematic decision-making framework. 

Specifically, the purpose was to (a) conduct a trial-based assessment of precursors; (b) analyze 

the data to determine if a maintaining contingency for severe behavior is apparent; (c) if no 

maintaining contingency for severe behavior is apparent, to conduct conditional probability and 

within-session analyses to empirically identify precursors; (d) conduct precursor and, if 

necessary, standard functional analyses to identify maintaining environmental contingencies for 

severe behavior; and (e) evaluate the effects on precursor and problem behavior of a treatment 

based on the results of the functional analysis. 

 
 



 

 7 

CHAPTER 2 

GENERAL METHOD 

Participant and Setting 

Tripp was a 21-year-old male diagnosed with autism spectrum disorder and severe 

intellectual disability. Tripp resided at a large residential and training center for adults with 

intellectual and developmental disabilities. He was fully ambulatory and had good fine and gross 

motor skills. Tripp was able to communicate through signs and approximations of American 

Sign Language and gestures, and could follow multiple-step directions. Tripp was referred to a 

specialized clinic located on the campus of his residence for the assessment and treatment of his 

severe problem behavior. Tripp’s problem behavior included physical aggression towards others, 

elopement into unpermitted areas and off the campus of the center, aggression towards property, 

stripping, stealing food/drinks, and insertion of objects into his nose. All assessment and 

treatment sessions were conducted in an observation room at the clinic located on the campus of 

the center. 
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CHAPTER 3 

STUDY I: TRIAL-BASED PRECURSOR AND FUNCTIONAL ASSESSMENT 

Response Definitions, Response Measurement, and Interobserver Agreement 

During the trial-based analysis, data collectors independently recorded the frequency of 

target behaviors and frequency and duration of therapist-client interactions on laptop computers 

using B-Data Pro software. Physical aggression towards others (PAO) was scored when the 

participant hit, kicked, slapped, bit, pushed, scratched, pinched, or squeezed any part of the 

therapist’s body; or threw an object at the therapist. Attempted elopement was scored when the 

participant’s hand touched the session room’s door handle. Interobserver agreement was 

calculated by dividing each session into 10-second intervals and the exact-occurrence interval 

agreement method described by Cooper, Heron, and Heward (2007) was used to calculate 

agreement on the occurrence and nonoccurrence of each measure.  Interobserver agreement was 

calculated for 53% of trials and averaged 100% for attempted elopement, 98% for PAO (range, 

96% to 100%), and 98.5% for therapist-client interactions (range, 96% to 100%). 

After the trial-based analysis was completed, two observers watched and scored the video 

recordings for the probability analysis. The observers used the following checklist to record 

potential precursors: vocalizations, facial expressions, postures, repetitive motor movements, 

locomotion, object manipulation, and other problem behaviors. Any response emitted from the 

start of the trial until the participant engaged in a target behavior was recorded. The observers 

compared topographies marked on their checklists, and potential precursor responses were 

operationally defined. Next, observers independently watched all trials, using a binary code (i.e., 

1 = occurrence and 0 = nonoccurrence) to score instances of the defined precursors and target 

behaviors. Observers compared data records and resolved any differences between 
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occurrence/nonoccurrence of responses by watching the corresponding trial again. Observers 

adjusted operational definitions and rescored trials until they scored 100% agreement for all 

precursors and target behaviors used in the probability analysis. 

 For the within-session and lag-sequential analyses, observers used operational definitions 

previously developed for potential precursors and target behaviors, with the addition of episodes 

for the target behavior of PAO. Any instance of PAO that occurred within 35 seconds of the last 

instance was included as the same episode of PAO. Observers independently watched videos of 

the precursor assessment and marked the recorded time for (a) the start/end of each trial, (b) the 

occurrence of target behaviors, and (c) the occurrence of the following seven potential 

precursors: yelling, smiling, saying “eh,” hand/finger flapping, jumping, running, and grimace. 

Interobserver agreement was calculated by dividing each session into 10-second intervals and the 

exact-occurrence interval agreement method described by Cooper et al. (2007) was used to 

calculate agreement on occurrence and nonoccurrence of each measure. Interobserver agreement 

was calculated for 67% of trials in the precursor assessment for the purposes of the within-

session and lag-sequential analyses. The exact occurrence agreement averaged 100% for the 

start/end of each trial, 95% for PAO (range, 90% to 100%), 99% for attempted elopement (range, 

98% to 100%), 94% for yelling (range, 83% to 99%), 90% for smiling (range, 77% to 100%), 

90% for saying “eh” (range, 85% to 95%), 97% for hand/finger flapping (range, 95% to 99%), 

98% for jumping (range, 94% to 100%), 97% for running (range, 92% to 100%), 95% for 

grimace (range, 93% to 98%). 
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Procedures 

Prior to assessment, the participant’s personal support team identified the most 

concerning of Tripp’s problem behavior to be physical aggression and elopement into 

unpermitted areas and off the campus of the center. Physical aggression towards others (PAO) 

and attempted elopement were selected as the target problem behaviors for assessment. 

Attempted elopement was selected rather than elopement to be able to continue the assessment 

sessions without interruption by capturing a less severe topography of the problem behavior. 

Based on informal direct observations and anecdotal reports from Tripp’s personal support team 

and direct-care staff, Tripp was noted to engage in precursor behavior before episodes of 

problem behavior.  

Trial-based procedures similar to those used for precursor assessment (Fritz et al., 2013) 

and trial-based functional analysis (Bloom et al., 2011; Bloom, et al., 2013; Lambert et al., 2012; 

Sigafoos & Saggers, 1995) were conducted. Discrete trials resembling attention, demand, and 

tangible conditions of a functional analysis were conducted in a multielement format. Relevant 

consequences were contingent on occurrences of either target behavior. A trial ended after the 

first instance of either target behavior and the corresponding consequence was delivered. The 

next trial began once the participant no longer engaged in either target behavior for 30 seconds. 

If neither target behavior occurred during a trial, the trial ended after five minutes and the next 

trial immediately began. All trials were videotaped for scoring of potential precursors and 

problem behaviors after the assessment was completed. 

During attention trials, the therapist was in the room with the participant with a table, 

chairs, and a magazine for the therapist to read. The therapist interacted with the participant after 

the first instance of either target behavior by delivering a concerning statement (e.g., “Please 
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don’t squeeze my arm, you don’t want to hurt me.”) and gentle physical contact for 30 seconds. 

Once neither target behavior was observed for 30 seconds or did not occur after five minutes, a 

demand trial was initiated. 

 During demand trials, the therapist, participant, a table, chairs, and relevant work 

materials were present in the room. The therapist presented instructions to complete a simple 

task (placing poker chips in a can). Previous anecdotal assessments indicated demands that 

specifically initiated work tasks were likely to evoke problem behavior. The therapist used a 

three-step prompting sequence (verbal instruction, model, physical guidance). After the first 

instance of either target behavior, the therapist immediately terminated the instructional 

sequence, removed all work materials, and turned away from the participant for 30 seconds. 

Once neither target behavior was observed for 30 seconds or did not occur after five minutes, a 

tangible trial was initiated. 

 During tangible trials, the therapist, participant, a table, chairs, and the preferred tangible 

item were present in the room. Staff reports indicated that empty cardboard food boxes were 

preferred items for the participant; therefore, a food box was used during tangible sessions. The 

same box was used for all tangible trials. The participant was given brief access (one to two 

minutes) to the empty box. The therapist delivered the box to the participant after the first 

instance of either target behavior for 30 seconds. Once neither target behavior was observed for 

30 seconds or did not occur after five minutes, another attention trial was initiated. 

 The assessment was complete after 10 trials that contained either target behavior. A total 

of 15 trials were conducted. No additional trials using a control condition were necessary as the 

duration of trials without target behavior exceeded the duration of trials with target behavior. 

Thus, there were sufficient opportunities to calculate conditional probabilities for trials that did 
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not contain problem behavior that it was not necessary to extend the analysis (see Fritz et al., 

2013 for details). Trials were conducted in sessions consisting of two to five trials per day for 

two days per week. 

 

Data Analysis 

Results of the trial-based precursor and functional assessment were first analyzed to 

determine if patterns of problem behavior could provide enough information about the likely 

maintaining contingency for problem behavior to initiate treatment procedures. Extrapolated 

response rates for PAO and attempted elopement were calculated based on latencies to the first 

response within trials. Rates were compared across trial types to identify differentiation in 

responding across conditions. 

Next, the data were analyzed to identify potential precursor behaviors.  A series of 

probability analyses, visual inspection of within-session response patterns, and lag-sequential 

analyses were conducted for a set of 14 responses identified as potential precursor behaviors. 

 

Probability Analysis 

Several probabilities were calculated for all trials during the precursor assessment, based 

on the procedures described by Fritz and colleagues (2013). The following probability types of 

each target behavior were calculated and compared: the conditional probability of the target 

given each potential precursor [p(T|P)], the conditional probability of the target given the 

absence of each potential precursor [p(T|~P)], the unconditional probability of the target [p(T)]. 

The following probability types of each potential precursor were calculated and compared: the 

conditional probability of each precursor given the target [p(P|T)], the conditional probability of 
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each precursor give the absence of the target [p(P|~T)], and the unconditional probability of each 

precursor [p(P)]. Each probability type and the corresponding formula can be seen in Table 1. 

All probabilities were calculated separately for each of the two target behaviors. A potential 

precursor was identified if the probability of the target given the precursor was higher than that 

given the absence of the precursor and the unconditional probability of the target, and the 

probability of the precursor given the target was higher than that given the absence of the target 

and the unconditional probability of the precursor (Fritz et al., 2013). 

 

Within-Session Analysis 

All trials conducted in the precursor assessment were also analyzed using cumulative 

measures. While reviewing the videotaped trials for the conditional probability analysis, 

observers noticed that the participant sometimes engaged in potential precursor responses during 

intertrial. Therefore, the conditional probability analysis did not capture these occurrences. In 

addition, within-trial patterns of responding might reveal interesting relations among precursors 

and target behaviors. Patterns of responding were analyzed to more closely examine the temporal 

relation between potential precursors that occurred at any time during sessions (i.e., before a trial 

began and in-between trials) and occurrences of target behavior. 

 

Lag-Sequential Analysis 

Lag-sequential analyses were also conducted to assess the probability of each potential 

precursor occurring before and after an instance of target behavior. Procedures described by 

Borrero and Borrero (2008) and Dracobly and Smith (2012) were used to calculate the 

probability of each potential precursor occurring during each of the 120 seconds before and after 
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instances of target behavior. Additionally, the probability of target behavior occurring during 

each of the 120 seconds before and after instances of a precursor behavior was calculated. It 

should be noted that two minutes before/after an occurrence of a target or precursor behavior 

were not video recorded for a few instances, but all recorded occurrences were considered in this 

analysis. 

 

Results and Discussion: Trial-Based Functional Analysis 

The results of the trial-based functional analysis are depicted in Figure 1. The 

extrapolated rate of response for each trial was determined for comparison, due to trials 

consisting of varying durations. PAO occurred during all trial types, most often during the 

demand trials. During demand trials, PAO occurred at a mean of 1.48 responses per minute 

(range, 0 to 3.53), and during tangible trials at a mean of 12.33 responses per minute (range, 0 to 

60). During tangible trial 15, the extrapolated rate of PAO is exponentially high due to the 

instance of PAO occurring during the first second of the trial and therefore, the trial only lasting 

for one second. Attempted elopement occurred during one demand trial at an extrapolated rate of 

0.21 responses per minute, and during one tangible trial at an extrapolated rate of 0.38 responses 

per minute. The results of the trial-based functional analysis proved inconclusive for determining 

the maintaining consequences for the participant’s problem behavior. Therefore, further analyses 

were conducted to determine potential precursors. 
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Results and Discussion: Precursor Assessment 

Probability Analysis 

The results of the probability analysis can be seen in Figures 2 and 3 for PAO and 

attempted elopement, respectively. The top panels show the probabilities of the target behavior 

and the bottom panels show the probabilities of the potential precursors. These probabilities can 

also be seen in Tables 2 and 3. Observers identified and operationally defined 14 potential 

precursors:  yelling, saying “eh,” turning head, looking down, jumping, hand/finger flapping, 

rocking, kicking feet, kneeling, smiling, grimace, manipulating box, gathering chips, and 

running. The potential precursors with the greatest probabilities of preceding PAO [p(T|P)] were 

shown to be yelling (1.00), saying “eh” (1.00), kicking feet (0.80), smiling (0.70), running (1.00), 

and gathering chips (0.80). The probabilities of each of these potential precursors given the target 

of PAO [p(P|T)] were shown to be greatest in yelling (0.63) and smiling (0.88). PAO occurred in 

eight of the 15 trials during the precursor assessment, with the probability of the target [p(T)] 

being 0.53. Additionally, the probability of PAO occurring in the absence of these potential 

precursors [p(T|~P)] was low for yelling (0.30) and smiling (0.20). The probability of each of 

these potential precursors given the absence of PAO [p(P|~T)] was also low for yelling (0.00) 

and smiling (0.43). Given the results of the probability analysis, the two precursors of yelling and 

smiling were likely to precede instances of PAO.  

Given the target behavior of attempted elopement, the potential precursors with the 

greatest probabilities of preceding it [p(T|P)] were shown to be jumping (0.33) and hand/finger 

flapping (0.29). It should be noted that attempted elopement occurred in only two of the 15 trials, 

with the probability of the target [p(T)] being 0.13. The probabilities of each of the potential 

precursors given the target of attempted elopement [p(P|T)] for jumping was 0.50 and for 
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hand/finger flapping was 1.00. The probability of attempted elopement occurring in the absence 

of a precursor [p(T|~P)] was relatively low for all potential precursors, due to the few 

occurrences of the target behavior. The probability of each of these potential precursors given the 

absence of attempted elopement [p(P|~T)] was also relatively high for all potential precursors; 

however, was shown relatively low for jumping (0.15) and hand/finger flapping (0.38). Due to 

the low probability of the target of attempted elopement, it was concluded that the probability 

analysis did not determine a reliable precursor for attempted elopement. 

 

Within-Session Analysis 

While scoring trials in the precursor assessment for the probability analysis, observers 

noted that potential precursors were occurring during intertrial times, which were not captured in 

the probability analysis. In addition, some trials, particularly in the fourth and final session, 

consisted of very short durations in which precursors were not captured in the probability 

analysis. A within-session analysis using cumulative measures was conducted to analyze 

instances of precursors that occurred prior to target behavior that are not captured in the 

probability analysis.  

Cumulative records of three potential precursors are depicted in Figures 4, 5, and 6. The 

gray-shaded areas represent intertrial time, or time during the assessment before a trial 

began/after a trial ended; the white areas represent time spent during actual trials. Each trial type 

(attention, demand, or tangible) is labeled at the top of each figure. During all assessment trials, 

the first instance of either target behavior produced relevant consequences and the trial ended. 

However, the therapist and participant were still in the room and the next trial did not begin until 

either target behavior did not occur for 30 seconds. The tall dotted lines reflect instances of PAO 
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which occurred first in the trial and produced relevant consequences. The short dotted lines 

reflect instances of PAO that did not receive consequences. The tall solid lines represent the first 

instance of attempted elopement in the trial that produced relevant consequences. The arrows on 

the x-axis indicate when each of the four sessions began. One session was conducted per day for 

four days, consisting of two to five trials per session. Cumulative records for additional 

precursors separated by session were analyzed and are available in the appendix. 

Figure 4 shows yelling occurred at a rapid rate before instances of PAO across the three 

different trials types (attention, demand, and tangible). Yelling occurred almost constantly during 

the last two sessions, which consisted of little actual trial time. During the third session, yelling 

occurred rapidly before the first instance of PAO during the tangible trial, and continued to 

rapidly increase throughout the episode of several instances of PAO after the trial time ended. A 

similar pattern is seen in fourth session, where six instances of yelling occurred before the first 

episode of PAO, and continued to rapidly occur prior to each episode during intertrial. 

Interestingly, yelling is observed to not occur during trials which no target behavior occurred. 

Figure 5 shows smiling occurring at a similar pattern as yelling, occurring consistently before 

each instance of PAO, before large episodes of PAO consisting of several instances during 

intertrial, and rarely occurred during trials which no target behavior occurred. Figure 6 shows a 

cumulative record of running, one of the 14 potential precursors identified in the precursor 

assessment that rarely occurred during the assessment. Running was observed during only the 

third and fourth sessions at low frequencies and rarely before instances of target behavior. The 

results of the within-session analysis support yelling and smiling as two reliable precursors to 

problem behavior. 
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Lag-Sequential Analysis 

The results of the lag-sequential analysis are depicted in Figures 7 and 8. The probability 

of the two precursors of yelling and smiling as a function of time in ten-second increments 

before (lag -120) and after (lag 120) an episode of PAO can be seen in Figure 7. The vertical 

lines represent all episodes of PAO. The horizontal lines represent the unconditional probability 

of the precursor. At lag -30 and lag -20, the probability of yelling was highest at 0.63. The 

probability of yelling was also relatively high at lag 30 with 0.50 and lag 20 with 0.38. The 

probability of yelling remained above zero for almost all lag increments assessed. At lag -20, the 

probability of smiling was highest at 0.63. The probability of smiling was also shown to be 

relatively high at lag -30, lag -50, and lag -60 at 0.38. The probability of smiling was 0.38 at lag 

10 and lag 20, and was also shown to be relatively high throughout the all lag increments 

assessed. The unconditional probability of both precursors was each shown to be 0.01. These 

results indicate that although yelling and smiling were likely to occur at different increments 

before and after an episode of PAO, yelling was most likely to occur between 20 and 30 seconds 

immediately before an episode of PAO, and smiling was most likely to occur 20 seconds 

immediately before an episode of PAO. It should be noted that several episodes of PAO occurred 

in close temporal proximity, therefore instances of the two precursors occurred following an 

episode of PAO but preceding the next episode. This may have cause probability values between 

lag 10 and lag 120 to be artificially high. 

 Figure 8 shows the probability of PAO as a function of time in ten-second increments 

before (lag -120) and after (lag 120) an instance of either yelling or smiling. The vertical lines 

represent all instances of either precursor. The horizontal lines reflect the unconditional 

probability of an episode of PAO. The probability of PAO was highest at lag 20 for both yelling 
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and smiling. The probability of PAO was shown to be above zero for almost all lag increments 

assessed, while the unconditional probability of PAO was 0.14. These results indicate that 

although PAO is likely to occur at different increments before and after both yelling and smiling, 

PAO is most likely to occur in the 20 seconds immediately following both precursor behaviors. 

The results of the lag-sequential analysis further demonstrate yelling and smiling as reliable 

precursors that precede problem behavior. 

 The lag-sequential analysis was completed for the second target behavior of attempted 

elopement. However, attempted elopement was observed in only two instances during the 

precursor assessment, and only one potential precursor (jumping) was observed to occur within 

120 seconds. At lag -20, the probability of jumping was 0.50 and at lag 20, the probability of 

attempted elopement was 0.05. 

 Overall, the results of the three analyses supported the notion that the participant engaged 

in precursor behaviors. Instances of yelling and smiling were likely to be followed by severe 

problem behavior. More specifically, yelling and smiling were each likely to occur within 30 

seconds of PAO. Therefore, the combination of the three data analysis procedures provided an 

empirical demonstration of reliable precursor responses. 
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CHAPTER 4 

STUDY II: PRECURSOR FUNCTIONAL ANALYSIS 

 The results of Study I identified two precursor behaviors that reliably occurred before 

instances of severe problem behavior. The trial-based functional analysis conducted within the 

precursor assessment produced inconclusive results regarding the reinforcement contingencies 

maintaining Tripp’s problem behavior. Therefore, the functional relation between precursor and 

target behaviors remained unclear. A precursor functional analysis (PFA) was conducted where 

antecedent and consequent events likely to evoke and maintain responses were presented (Iwata 

et al., 1982/1994). Environmental contingencies were placed on instances of the precursor 

responses selected from Study I: yelling and smiling. 

 

Procedures 

Functional analysis procedures resembled those of Iwata and colleagues (1982/1994), 

consisting of ten-minute no-interaction, attention, demand, tangible, and play conditions in a 

multielement format. Relevant consequences of each condition were contingent on the 

occurrence of either precursor behaviors selected from Study I. If either target behavior occurred, 

no consequences were delivered. 

During no-interaction sessions, the therapist was in the room with the participant with a 

table, chairs, and no other materials. Instances of precursors and target behaviors were ignored, 

and the therapist did not interact with the client during the session. During the second no-

interaction condition, the participant was observed to engage in several instances of severe 

problem behavior, resulting in property damage and early termination of the session. It was 

inferred that the increased rates and severity of problem behavior was due to an extinction burst 
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from no social consequences. This inference supports the participant’s severe problem behavior 

is maintained by only social consequences; therefore, no-interaction conditions were no longer 

conducted after Session 6. 

During attention sessions, the therapist was in the room with the participant with a table, 

chairs, and a magazine for the therapist to read. The therapist briefly interacted with the 

participant telling them hello, and they would be there if they needed something. The therapist 

sat next to the participant but directed their attention to the magazine. The therapist interacted 

with the participant if either precursor occurred by delivering a statement (e.g., “Are you ok?” 

I’m just over here, you do not need to yell,” etc.) and gentle physical contact for about five to ten 

seconds. No consequences were delivered for occurrences of either target behavior. 

During tangible sessions, the therapist was in the room with the participant with a table, 

chairs, and the preferred tangible item (an empty box). The participant was given brief access 

(ten seconds) to an empty food box. The therapist delivered the box to the participant if either 

precursor behavior occurred for 30 seconds. If the participant engaged in either precursor 

behavior when the therapist attempted to take away the box at the end of the 30-second interval, 

the participant was given access to the box for another five seconds. No consequences were 

delivered for occurrences of either target behavior. Due to the layout of the session room, the 

participant would often throw the tangible item out of the room. Additional observers would 

immediately retrieve the item and hand it back to the therapist in the session room, and the 

participant was allowed access until the end of the 30-second interval. 

During play sessions, the therapist was in the room with the participant with a table, 

chairs, and preferred toy and food items previously identified via paired-stimulus preference 

assessments (Fisher, Piazza, Bowman, Hagopian, Owens, & Slevin, 1992). The participant had 



 

 22 

access to the preferred toy items, and the therapist interacted with him at least every 30 seconds 

or anytime he initiated an interaction. The participant was also given access to a food item every 

30 seconds or anytime he initiated for a food item (e.g., sign “eat,” point, or gesture). No 

demands of any type were presented. No consequences were delivered for occurrences of either 

precursor or target behaviors. 

 During demand sessions, the therapist was in the room with the participant with a table, 

chairs, and relevant work materials. The therapist continuously presented demands to complete a 

simple work task of placing poker chips in a can. The therapist used a three-step prompting 

sequence (verbal instruction, model, physical guidance). If either precursor behavior occurred, 

the therapist immediately terminated the demand sequence, removed all work materials, and 

turned away from the participant for 30 seconds, and then placed the next demand. If either 

precursor occurred when the next demand was about to be presented, the therapist postponed the 

next demand for another 30 seconds. No consequences were delivered for occurrences of either 

target behavior. 

 

Response Definitions, Response Measurement, and Interobserver Agreement 

 Smiling was defined as mouth curved upward with corners of the mouth pulled back, 

showing teeth, with forehead not creased. Yelling was defined as a vocalization at a volume 

above a normal conversation level resembling a cry and/or laugh, excluding instances that 

resemble the sound “eh;” an instance ended after yelling stopped occurring for five seconds. The 

two target behaviors PAO and attempted elopement continued to be measured. PAO was defined 

as anytime the participant hit, kicked, slapped, bit, pushed, scratched, pinched, or squeezed any 



 

 23 

part of the therapist’s body; or threw an object at the therapist. Attempted elopement was defined 

as anytime the participant’s hand touched the session room’s door handle. 

 Observers collected data on laptop computers using the B-Data Pro software to 

independently record the frequency of the two precursor behaviors, frequency of target 

behaviors, and frequency and duration of therapist-client interactions. Interobserver agreement 

was calculated by dividing each session into 10-second intervals and the exact-occurrence 

interval agreement method described by Cooper et al. (2007) was used to calculate agreement on 

occurrence and nonoccurrence of each measure. Interobserver agreement was calculated for 56% 

of functional analysis sessions, and averaged 97% for yelling (range, 87% to 100%), 87% for 

smiling (range, 67% to 100%), 99% for PAO (range, 93% to 100%), 99.6% for attempted 

elopement (range, 98% to 100%), and 96% for therapist-client interactions (range, 92% to 

100%). 

 

Results and Discussion 

 The results of the PFA are presented in Figures 9 and 10 for the precursor behaviors and 

target behaviors, respectively. Yelling occurred in all conditions, most often in the demand 

conditions with a mean of 0.68 responses per minute (range, 0 to 1.1), and in the tangible 

conditions with a mean of 0.22 responses per minute (range, 0 to 0.56). Smiling also occurred in 

all conditions, most often in demand conditions with a mean of 1.05 responses per minute (range, 

0.6 to 1.8), and in the tangible conditions with a mean of 0.95 responses per minute (range, 0.2 to 

1.78). PAO occurred during all conditions except for play conditions, most often in the demand 

conditions with a mean of 0.2 responses per minute (range, 0 to 0.7), and in the tangible 

conditions with a mean of 0.17 responses per minute (range, 0 to 0.67). Attempted elopement 
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occurred during at least one of all conditions except play conditions. Attempted elopement 

occurred in the first attention condition at 0.5 responses per minute, in the first demand condition 

at 0.4 responses per minute, and in the third tangible condition at 0.11 responses per minute. All 

responses occurred at high rates during the second no-interaction condition (Session 6); however, 

it was determined that this high rate of response was due to an extinction burst of receiving no 

social consequences and therefore, was not considered when determining maintaining 

consequences. It is important to note that the third tangible condition (Session 12) was 

terminated early at the 9-minute mark due to concern for the therapist’s safety when the 

participant was engaging in PAO. 

 Rates of precursor responses during the functional analysis occurred at relatively low 

rates during all conditions. The precursor behavior of yelling occurred at a higher mean than 

smiling. However, the precursor behavior of smiling was observed to occur in more sessions than 

yelling throughout the assessment. Both target behaviors were observed at lower rates than 

precursor behaviors. These results indicate that the participant’s precursor and target behaviors 

are functionally related, occurring most often during identical conditions. 

 The results of the PFA show undifferentiated responding during multiple conditions, 

most often during demand and tangible conditions. These results show a similar pattern of 

responding to the rates of target behavior in the trial-based functional analysis in Study I. In 

combination with the results from the trial-based functional analysis in Study I, these results 

indicate that the participant’s problem behavior is multiply controlled by escape from aversive 

tasks/demands and access to tangible items. 
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CHAPTER 5 

STUDY III: EVALULATION OF TREATMENT 

 The outcomes of Studies I and II demonstrated that Tripp was likely to engage in both 

target behaviors and precursor behaviors during demand and tangible assessment conditions. 

Therefore, the maintaining contingencies for Tripp’s problem behavior appeared to be negative 

reinforcement in the form of escape from aversive tasks as well as positive reinforcement in the 

form of access to a tangible item. Additionally, the results of the PFA showed that Tripp’s 

selected precursor behaviors were functionally related to his two target behaviors. Based on the 

assessment results, a treatment incorporating multiple contingencies was implemented and its 

effects on the two target behaviors from Studies I and II, PAO and attempted elopement were 

evaluated. 

 

Response Definitions, Response Measurement, and Interobserver Agreement 

Tripp’s two target behaviors (PAO and attempted elopement), and two precursor 

behaviors (yelling and smiling) were measured. Smiling was defined as mouth curved upward 

with corners of the mouth pulled back, showing teeth, with forehead not creased. Yelling was 

defined as a vocalization at a volume above a normal conversation level resembling a cry and/or 

laugh, excluding instances that resemble the sound “eh;” an instance ended after yelling stopped 

occurring for five seconds. PAO was defined as anytime the participant hit, kicked, slapped, bit, 

pushed, scratched, pinched, or squeezed any part of the therapist’s body; or threw an object at the 

therapist. Attempted elopement was defined as anytime the participant’s hand touched the session 

room’s door handle. 
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Observers collected data on laptop computers using the B-Data Pro software to 

independently record the frequency of target behaviors, frequency of precursor behaviors, and 

frequency of therapist-client interactions. Interobserver agreement was calculated by dividing 

each session into 10-second intervals and the exact-occurrence interval agreement method 

described by Cooper et al. (2007) was used to calculate agreement on occurrence and 

nonoccurrence of each measure. Interobserver agreement was calculated for 34% of sessions, 

and averaged 100% for PAO, 99% for attempted elopement (range, 97% to100 %), 95% for 

yelling (range, 85% to 100%), 85% for smiling (range, 68% to 100%), and 98% for therapist-

client interactions (range, 77% to 100%). 

 

Procedures 

 Treatments were implemented sequentially on baselines corresponding to the two 

maintaining contingencies of Tripp’s problem behavior (Smith, Iwata, Vollmer, & Zarcone, 

1993). Ten-minute demand and tangible conditions were alternated in a combination 

multielement and multiple-baseline format. 

 

Baseline 

Sessions were identical to the conditions of the PFA in Study II during which the highest 

rates of responses occurred. Relevant consequences in each condition were delivered for 30 

seconds if the participant engaged in either PAO or attempted elopement. No consequences were 

delivered for precursor behaviors. 
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Noncontingent Access to Boxes 

Noncontingent access was first implemented during tangible sessions, while demand 

sessions continued to be alternated at baseline. The participant was given continuous 

noncontingent access to three empty food boxes for the entire tangible session. If the participant 

threw any of the three boxes out of the room, additional observers immediately retrieved the box 

and handed it to the therapist in the room, where the participant continued to have continuous 

access to the items. No consequences were delivered for target behaviors or precursor behaviors. 

 

Demand Baseline with Boxes 

After low and stable rates of target behavior were observed during Noncontingent Access 

to Boxes, noncontingent access to tangible items was added to the demand baseline. Sessions 

were identical to baseline conditions; however, the participant was given noncontingent 

continuous access to the three food empty boxes used during tangible sessions. Escape was 

delivered for 30 seconds if the participant engaged in either target behavior. If the participant 

threw any of the three boxes out of the room, additional observers immediately retrieved the box 

and handed it to the therapist in the room, where the participant continued to have continuous 

access to the items. Noncontingent access to tangible items in tangible conditions continued to be 

alternated. No consequences were delivered for precursor behaviors. 

 

Noncontingent Access to Escape and Boxes 

After stable rates of target behavior were observed during the previous demand 

conditions, noncontingent continuous access to escape from demands and tangible items was 

implemented. No demands were placed on the participant, and he was given noncontingent 
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continuous access to three empty food boxes. If the participant threw any of the three boxes out 

of the room, additional observers immediately retrieved the box and handed it to the therapist in 

the room, where the participant continued to have continuous access to the items. Noncontingent 

access to tangible items in tangible conditions continued to be alternated. No consequences were 

delivered for target behaviors or precursor behaviors. 

 

Results and Discussion 

The results of the treatment analysis are depicted in Figures 11 and 12. During tangible 

baseline sessions, rates of PAO occurred at a mean of 0.33 responses per minute (range, 0.1 to 

0.6) and attempted elopement occurred at a mean of 0.53 responses per minute (range, 0.2 to 

0.9). Precursor behaviors occurred at higher rates than target behaviors during tangible baseline 

sessions, with yelling occurring at a mean of 0.7 responses per minute (range, 0.3 to 1.4) and 

smiling occurring at a mean of 1.1 responses per minute (range, 0.8 to 1.7). After noncontingent 

access to boxes in tangible conditions was implemented, rates of problem behavior immediately 

decreased and continued at near-zero rates for both target behaviors. PAO occurred in only one 

session at a rate of 0.1 and attempted elopement occurred in only two sessions, both at a rate of 

0.1 responses per minute. Precursor behaviors were also observed to decrease and remain at low 

rates after the implementation of noncontingent access to boxes in tangible conditions. Yelling 

occurred in only two sessions, with a mean of 0.05 responses per minute (range, 0 to 0.4). 

Smiling occurred at a mean of 0.44 responses per minute (range, 0 to 1.6). 

During demand baseline sessions, PAO occurred at a mean of 0.26 responses per minute 

(range, 0 to 0.9) and attempted elopement occurred at mean of 0.31 responses per minute (range, 

0 to 0.8). Precursor responses also occurred at higher rates than target behaviors during demand 
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baseline sessions, with yelling occurring at a mean of 0.96 responses per minute (range 0 to 1.9) 

and smiling occurring at a mean of 1.4 responses per minute (range, 0.9 to 2.5). No significant 

changes in rates of responding occurred during baseline demand sessions after noncontingent 

access to boxes was implement in tangible sessions. In demand baseline sessions with boxes, 

responding was observed to occur at a rate similar to baseline for PAO, at a mean of 0.33 

responses per minute (range, 0 to 0.7), and at a decreased rate for attempted elopement with a 

mean of 0.07 responses per minute (range, 0 to 0.2). Precursor responses were observed at 

decreased rates compared to baseline, with a yelling occurring mean of 0.1 (range, 0 to 0.3), and 

smiling occurring at a mean of 0.43 responses per minute (range, 0.1 to 0.7). After noncontingent 

access to escape and boxes was implemented during demand sessions, responding was observed 

to immediately decrease. Both target behaviors occurred at zero rates for all sessions during this 

phase. Yelling occurred at zero rates for all sessions, and smiling occurred at a mean of 0.6 

responses per minute (range, 0 to 0.9). 

The results of the treatment analysis were consistent with the results of the assessments in 

Studies I and II, suggesting that Tripp’s problem behavior was multiply controlled by two 

maintaining contingencies: access to tangible items and access to escape from aversive demands. 

Noncontingent continuous access to tangible items immediately decreased rates of problem 

behavior to near-zero levels when implemented on a tangible baseline. However, when 

noncontingent continuous access to tangible items was implemented in the presence of demands, 

low rates of problem behavior persisted. Responding decreased and remained at near-zero levels 

after noncontingent continuous access to both escape from demands and tangible items was 

implemented. Thus, the outcomes of function-based interventions, systematically implemented 

on the relevant baseline conditions, strongly supported the results of Tripp’s assessment 
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outcomes indicating that his problem behavior was maintained by both escape and access to 

tangible items (Smith et al.,1993). 
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CHAPTER 6 

GENERAL DISCUSSION 

 The current series of studies incorporated several strategies within a systematic decision-

making framework to assess and treat severe problem behavior exhibited by one participant with 

a severe intellectual disability. The precursor assessment developed by Fritz and colleagues 

(2013) was successfully replicated to identify reliable precursors that tended to occur prior to 

problem behavior. This replication shows preliminary support for the model proposed by Fritz 

and colleagues for the assessment of precursor behaviors. However, as seen in Study I, data 

analyses in addition to the probability analysis conducted by Fritz and colleagues may be 

necessary to clearly identify precursors. In the current study, two responses that Tripp exhibited 

during the precursor assessment were likely to immediately precede problem behavior; however, 

they were also somewhat likely to occur after the problem behavior, several minutes before the 

problem behavior, or without preceding an instance of problem behavior at all. Within-session 

analysis procedures used by Borrero and Borrero (2008) and Dracobly and Smith (2012) were 

incorporated in the current study to increase the confidence with which precursor responses 

could be identified. It is unclear how often such adjunct analyses might be required; future 

efforts should investigate the frequency with which straightforward probability analyses clearly 

identifies precursors, how frequently additional analyses are necessary, and which types of 

analytic strategies provide the clearest outcomes.  

 Additionally, the results of the trial-based functional analysis were used to infer potential 

maintaining contingencies for Tripp’s problem behavior. Because the trial-based methodology 

used in the precursor assessment resembled functional analysis procedures described by Sigafoos 

and Saggers (1995), Bloom and colleagues (Bloom et al., 2011; Bloom et al., 2013), and 
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Lambert and colleagues (2012), data on occurrences of problem behavior occurring during the 

precursor analysis were inspected to determine if differentiated patterns of responding across 

conditions could reveal potential sources of reinforcement for problem behavior. During the 

trial-based assessment, Tripp was observed to engage in problem behavior across the three test-

trial types; therefore, patterning was insufficient to indicate particular maintaining contingencies. 

That said, results of the trial-based assessment appeared to be consistent with those of the PFA, 

showing similar “rankings” of potential contingencies, even though neither assessment alone 

permitted unequivocal interpretations. During both assessments, Tripp was observed to engage in 

precursor and target responses most often when aversive demands were present and when access 

to tangible items was removed. The results of the PFA showed relatively higher measures of 

yelling in escape and tangible conditions as the maintaining contingencies. However, results for 

smiling were less clear, and it is possible that smiling was misidentified as a precursor or that the 

precursor relationship was not as reliable as initially thought. In an interesting and somewhat 

unexpected outcome, the results of neither isolated assessment permitted strong conclusions 

about the variables responsible for Tripp’s problem behaviors, but a high level of correspondence 

between the two assessments provided a stronger foundation for an account of his behavior. The 

current model was initially proposed as an incremental approach in which failures to identify 

operative contingencies at lower levels simply led to a progression to more intrusive assessment, 

and each assessment was to be independently interpreted. However, Tripp’s results suggest a 

more “integrated” decision-making model, in which the results of prior assessments can be used 

to inform and complement later outcomes, permitting accounts of maintaining variables that 

were not possible from either assessment alone. This assertion is supported by the results of the 

treatment analysis, which showed support for the interpretation that Tripp’s problem behavior 
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was multiply controlled by contingencies of escape from aversive tasks and access to tangible 

items. 

 The series of decision-making steps in the proposed model is represented visually Figure 

13. This decision-making model describes a series of conditional steps, based on the results of 

previous steps, for safe, efficient, and effective use of functional analysis procedures. The current 

study omitted Step I of multiple respondent anecdotal assessments (Smith, Smith, Dracobly, & 

Pace, 2012) as this study was designed, in part, to determine the utility of Step II as both a 

functional analytic strategy and a means of identifying precursors. Thus, Step II was the first 

analysis conducted in the current study. Results of Step II did not clearly reveal maintaining 

contingencies for Tripp’s problem behavior; therefore, the analysis for the identification of 

precursors was completed. If the maintaining contingencies of Tripp’s problem behavior had 

been clearly apparent after the trial-based assessment (Step II), function-based treatment (Step 

V) would have been conducted immediately in order to validate the outcomes of Step II. Because 

a clear maintaining contingency was not apparent following Step II, data were analyzed to 

identify at least one reliable precursor, and Step III (PFA) was completed. The results of the 

PFA, when taken into consideration with the results of Step II, were deemed sufficient to 

develop function-based interventions. Therefore, the analysis proceeded to Step V (treatment 

analysis). Because a function-based treatment was effective in decreasing Tripp’s problem 

behaviors, Step IV (functional analysis of target behavior) was not necessary in this study. If the 

treatment analysis had not resulted in substantial reductions in problem behavior, however, Step 

IV (direct FA of target behaviors) would have been implemented. 

One limitation in the current series of studies was the inclusion of only one participant. 

Tripp emitted problem behavior at relatively low rates throughout the study, and it is unclear if 
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similar results would be obtained with participants with other characteristics. The proposed 

model should be further evaluated with participants with other characteristics (e.g., functioning 

levels, severities and topographies of challenging behaviors, etc.). In addition, a second 

limitation was that, although the two precursors analyzed were likely to occur immediately 

before problem behavior, both were also observed at other times. A review of Tripp’s data 

suggests that it may have been possible to select more reliable precursors which may have led to 

clearer PFA outcomes. However, the subsequent studies show a comparison between a solidly 

indicated precursor (yelling) compared to less reliable precursor (smiling). The probability 

analysis in Study I showed yelling with stronger conditional probabilities than smiling, 

indicating yelling was more likely to occur before PAO. During Studies II and III, yelling 

showed to be more functionally related to the target behaviors, while smiling remained less 

differentiated. 

An additional limitation is that Step I (multiple respondent anecdotal assessment) was 

omitted from the current evaluation. Previous work in this area indicates that it is possible to 

move directly from anecdotal assessment to treatment analysis in approximately half of cases 

(Smith et al., 2012). It is possible that, in such a context, individuals who require additional 

assessments may have characteristics that influence the outcomes of subsequent assessments. For 

example, it may be that when anecdotal assessments fail to identify maintaining contingencies, 

subsequent efforts are also limited and intrusive analysis is required. Replications and extensions 

of this model should be undertaken to identify such possible relations. 

 Results of the current series of studies provides preliminary support for the proposed 

decision-making model. Future researchers should replicate these procedures with additional 

participants to determine how often it is possible to move rapidly through the model and how 
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often it is necessary to proceed through all components of the analysis. The purpose of the model 

is to implement an escalating series of increasingly intrusive efforts, with a goal of using the 

least-intrusive procedures to develop effective, function-based treatment, and proceeding to more 

intrusive assessments only when necessary. The current results provided some preliminary 

support for this outcome, as it was possible to omit the direct functional analyses of Tripp’s 

problem behaviors based on the outcomes of preliminary assessments. Thus, if sources of 

reinforcement become apparent during early steps in the model, exposure to severe problem 

behavior and potential risk to caregivers and participants can be reduced. Additionally, if 

maintaining contingencies can be identified earlier in the assessment process, reductions in 

problem behavior through effective treatment analysis can be achieved faster. In summary, 

results of the current study indicate that this model holds promise for improving the safety and 

efficiency of functional analysis procedures. 
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Figure 1. Results of the trial-based FA incorporated in the precursor assessment. The top panel 
represents the extrapolated rate of response for the target behavior of PAO. The bottom panel 
represents the extrapolated rate of response for the target behavior of attempted elopement. 
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Table 1 

Conditional Probability Formulas 
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Figure 2. Conditional probabilities compared for the target behavior of PAO. 
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Figure 3. Conditional probabilities compared for the target behavior of attempted elopement.
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Table 2 

Results of Probability Analysis with the Target Behavior of PAO 

 
 
 
Table 3 

Results of the Probability Analysis with the Target Behavior of Attempted Elopement 
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Figure 4. Cumulative record of yelling during Study 1. The grey-shaded areas reflect intertrial time; 
white areas reflect time spent in trials. A trial ended after the first instance of either target behavior. 
Each trial type is labeled at the top of the graph. The tall dotted lines reflect the first instance of PAO 
that received relevant consequences; the tall solid lines reflect the first instance of attempted elopement 
that received relevant consequences. The short dotted lines reflect instances of PAO that did not receive 
relevant consequences. The arrows on the x-axis reflect the start of each day’s session. 
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Figure 5. Cumulative record of smiling during Study 1. The grey-shaded areas reflect intertrial time; 
white areas reflect time spent in trials. A trial ended after the first instance of either target behavior. 
Each trial type is labeled at the top of the graph. The tall dotted lines reflect the first instance of PAO 
that received relevant consequences; the tall solid lines reflect the first instance of attempted elopement 
that received relevant consequences. The short dotted lines reflect instances of PAO that did not receive 
relevant consequences. The arrows on the x-axis reflect the start of each day’s session. 
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Figure 6. Cumulative record of running during Study 1. The gray-shaded areas reflect intertrial time; 
white areas reflect time spent in trials. A trial ended after the first instance of either target behavior. 
Each trial type is labeled at the top of the graph. The tall dotted lines reflect the first instance of PAO 
that received relevant consequences; the tall solid lines reflect the first instance of attempted elopement 
that received relevant consequences. The short dotted lines reflect instances of PAO that did not receive 
relevant consequences. The arrows on the x-axis reflect the start of each day’s session. 
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Figure 7. Results of the lag-sequential analysis for precursors behaviors. The top panel represents the 
probability of yelling as a function of time before (lag -120) and after (lag 120) an episode of PAO. The 
bottom panel represents the probability of smiling as a function of time before (lag -120) and after (lag 
120) an episode of PAO. The vertical lines represent all episodes of PAO. The horizontal lines represent 
the unconditional probability of the potential precursor. 
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Figure 8. Results of the lag-sequential analysis for PAO. The top panel represents the probability of 
PAO as a function of time before (lag -120) and after (lag 120) an instance of yelling. The bottom panel 
represents the probability of PAO as a function of time before (lag -120) and after (lag 120) an instance 
of smiling. The vertical lines represent all instances of the potential precursor. The horizontal lines 
represent the unconditional probability of PAO. 
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Figure 9. Results of the PFA for the two precursor behaviors. 
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Figure 10. Results of the PFA for the two target behaviors. 
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Figure 11. Results of the treatment analysis for the two target behaviors. 
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Figure 12. Results of the treatment analysis for the two precursor behaviors. 
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Figure 13. Flow-chart of the proposed decision-making model.
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APPENDIX 

CUMULATIVE RECORDS BY SESSION FOR WITHIN-SESSION ANALYSIS
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