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Functional analysis treatments incorporate two components: (a) reinforcement of appropriate behavior, and (b) extinction or mild punishment for inappropriate behavior.  However, a number of questions have emerged concerning: (a) which alternative behaviors should be incorporated into treatment, and (b) the sequential effects of treatment.   In the present investigation, the effects of reinforcing a mand (i.e., Functional Communication Training) and task compliance (i.e., Differential Reinforcement of Appropriate behaviors) were compared.  In addition, we evaluated the effects of an extinction schedule following a period of successful treatment for both FCT and DRApp.  Overall, both treatments were found to reduce aberrant behavior effectively.








Functional communication training (FCT) has been shown to be an effective method in decreasing aberrant behavior in children and adults with developmental disabilities (Carr & Durand, 1985).  In addition, FCT is effective in reducing a number of aberrant response topographies (Derby, Wacker, Peck, et al., 1994), durable in school and home settings (Durand & Carr, 1991), and results in the long-term reduction of problem behavior (Carr & Durand, 1992; Derby, Wacker, Berg, et al., 1997; Northrup et al., 1994).  When properly implemented, this particular intervention package involves the application of two specific treatment components: a) the extinction or mild punishment of aberrant behavior and b) reinforcement of appropriate alternative communicative responses (Fisher et al., 1993; Wacker et al., 1990).


	


While the utility of FCT has been well established, the underlying mechanisms responsible for its success are still in dispute.  Carr and Durand (1985) proposed functional equivalence as one explanation for the durability of FCT.  The basic premise of functional equivalence is that the alternative communicative response (i.e., the mand) serves the same function as aberrant behavior and; thus, serves as a replacement response for aberrant behavior.  In addition to functional equivalence, Derby, Wacker, Berg, et al.,  (1997) proposed that the trained mand might serve as a pivotal response which results in the induction (Reynolds, 1961) of pro-social behavior.  Derby and his colleagues proposed that increased pro-social behaviors; in turn, provided increased reinforcement via social interaction between the individual targeted for intervention and care providers.  Specifically, because the individual becomes more  socially interactive, care providers provide increased social praise.  Thus, as predicted by the matching law (Herrnstein, 1974), 
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FCT results in increased reinforcement for appropriate behavior, which Derby and his colleagues hypothesized facilitated long-term suppression of problem behavior.


	


Given the success of FCT, a number of second-generation issues have emerged.  For example, if the mand is the pivotal response, increased pro-social behavior should not emerge when communicative responses are not targeted for intervention.  Specifically, treatments that include reinforcement for task engagement (i.e., differential reinforcement of appropriate behavior, DRApp.) should not result in an increased levels of pro-social behavior.  In addition, if mands are indeed unique pivotal behaviors for prosocial responding, a contrast effect (Reynolds, 1961) would be expected resulting in an increased level of pro-social behavior if manding is placed on an extinction schedule.  Conversely, an extinction schedule put into place following a DRA would not result in increased prosocial behavior.


	


In the present investigation, we sought to accomplish two goals.  First, the effects of reinforcing mands (i.e., FCT) and reinforcing task compliance (i.e., DRApp) were compared.  We hypothesized that mands were  the pivotal responses and thus, increased levels of pro-social responses should be observed in the FCT treatment only.  Second, we sought to compare the sequential effects of an extinction schedule following a period of successful treatment using FCT and DRApp interventions.   We hypothesized that different extinction effects would occur.  Specifically, we hypothesized that an extinction schedule following a DRApp would lead to increased levels of off-task behavior.  Alternately, because FCT does not include reinforcement for compliance, on task behavior would be more resistant to extinction.  Conversely, we hypothesized that an extinction schedule following FCT would result in higher levels of prosocial behavior than when extinction is implemented following DRA.  To evaluate these hypotheses, DRApp, FCT, and extinction effects were evaluated for two participants, one with escape maintained behavior and one with attention maintained behavior.





Method


Participants and Setting


	Our participants were two students attending a local public school in the Pacific Northwest.  The participants were age 7 and 19 respectively, both were enrolled in self-contained classrooms for children with mental retardation, and engaged in high rates of aberrant behavior (e.g., self-injury and elopement) which interfered with social and educational development. All evaluations were conducted in the student's classroom setting during regular classroom activities.  During both evaluations, all other students continued to be served in the classroom in another part of the room





Response Definitions and Measurement Procedures


Five target behaviors served as dependent measures; appropriate, aberrant, positive vocalization, negative vocalization, and appropriate task.  Appropriate behaviors were defined as instances when the child sat quietly, listened to directions, and played quietly and independently.  Aberrant behavior was individually defined based on the participant's reason for referral. Fred was referred for elopement which was defined as the participant leaving an assigned work area.  Zed was referred for self-injury (SIB) which was defined as any self-directed behavior that could cause injury (e.g., head banging).  Positive vocalizations were defined as any pro-social verbal behavior displayed by the participant (i.e., saying hello or speaking the therapist's name).  Negative vocalizations were defined as socially disruptive vocalizations displayed by the participant (e.g., whining, swearing, screaming, and crying).  Appropriate task was defined as active engagement in the specified work activity (e.g., being in front of the task, looking at it, and manipulating task materials).  Off-task was defined as any deviation from the work task (i.e., not complying with instructions, not actively engaging in the task, etc.).  All sessions were videotaped and later scored by two independent observers using a 6-s partial interval recording system.  Interrater reliability consisted of two independent observers independently scoring the videotaped sessions.  The percent of interobserver agreement was calculated by dividing agreements by agreements plus disagreements and multiplying by 100.  Observer agreement for Fred across of measures was evaluated for 41% of the sessions and average agreement was 97%. Reliability was collected for 35% of sessions for Zed and average agreement for each of the measures was 99%.  
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General Procedures and Design


A two-phase experiment was completed.  During Phase 1, a functional analysis was completed to identify the conditions maintaining the participant's aberrant behavior.  The functional analysis utilized the procedures described by Iwata (1982/1994) and was carried out within an alternating treatments design.  During Phase 2, the effects of FCT, DRApp, FA baseline, and extinction schedule conditions were compared within a reversal designs for Fred and Zed, respectively.  





Functional Analysis


The Functional Analysis consisted of a series of 5 to 10 minute analog conditions based on the procedures described by Iwata et al. (1982/1994).  These data were gathered in the participants' classroom.  Assessment conditions were randomized and a brief break was provided following each session.  Analog conditions representing both positive and negative reinforcement functions were compared to a control (freeplay) condition, making it possible to identify the maintaining contingencies for their aberrant behavior.  All independent manipulations were implemented by the first author.  The number of sessions completed per day varied for each participant and averaged three sessions per day for five school days.





Specific Functional Analysis Conditions


Control (freeplay) condition.  During the control (freeplay) condition, the participants were allowed to play with preferred activities such as .  Therapists engaged in the play activities to promote social interaction with the participants.  This condition was conducted as a control for contingent presentation of positive and negative reinforcers.  All aberrant behavior was either ignored or redirected without reprimand.





Positive reinforcement (attention) conditions.  During the attention condition, the participants were prompted to engage in preferred activities while the therapists attention was diverted (i.e.,  the therapist read a book or talked to another adult).  The therapist maintained a proximity of 3 to 4 ft from the participant.  When a participant engaged in target aberrant behavior, the therapist provided social attention.  Therapist attention was given in the form of a verbal reprimand (i.e., Don't do that).





Negative reinforcement (escape) conditions.  Two versions of the negative reinforcement conditions were conducted: escape to nothing and escape to attention.  During the escape to nothing condition, participants were prompted to engage actively in a work task.  The Therapist instructed the child to complete the task using a 3-step prompt: (a) verbal instruction, (b) modeling of the activity, and (c) hand-over�hand physical guidance.  If aberrant behaviors occurred, the participants were allowed to escape from the task for 30 s.  During the break, no social attention or toys were provided to the participant (i.e., the child is left alone).During the escape to attention condition (used for Fred only), the participant was instructed to engage in a work task alone while the therapist's attention was diverted (i.e., reading a book or talking to another adult).  If aberrant behavior occurred, the task was removed and therapist attention was provided for 30 s.  During the break, the therapist and participant engaged in social and play activities.





Automatic reinforcement (decreased attention) condition.  During the decreased attention condition (used for Zed only), the participant was prompted to engage in a preferred activities while the therapists engaged in another activity (i.e., reading a book or talking to another adult).  Displays of aberrant behavior were either ignored or redirected if injury would have occurred (i.e., SIB).





Functional Communication Training, Differential Reinforcement of Appropriate Behavior, Extinction, and Baseline


When the function of aberrant behavior for each participant was identified, FCT and DRA treatments were developed.  Before FCT was implemented, mand response training was conducted.  First, the correct mand was modeled for the participant.  Second, the contingency for each mand was demonstrated to the participant (e.g., removing the task when aberrant behavior was found to serve a negative reinforcement function).  Finally, a 3-step procedure was used to prompt the participant to mand: (a) verbal instruction, (b) modeling of the mand, and (c) hand-over-hand physical guidance.  Mand training continued until the 
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participant obtained 100% independent manding for 2 consecutive training sessions.  Training sessions consisted of 10 opportunities to emit the mand.





Specific Treatment Analysis Conditions


Functional communication training to escape a work task.  This condition was implemented when the aberrant behavior was found to serve a negative reinforcement function (i.e., for Fred).  The participant was prompted to complete a work task using a 3-step prompt procedure.  When Fred verbalized the word break, he was allowed to take a break for 30 s.  During the break, Fred was given access to both preferred activities and social attention.





Functional communication training to gain attention.  When aberrant behavior was found to be positively reinforced through social attention, an FCT to gain social attention treatment was implemented (i. e., for Zed).  During this condition, tasks and preferred items were placed in front Zed and no demands were present.  At the beginning of each session, the therapist verbally prompted Zed with the statement, If you want to play, what do you sign?  When Zed signed please he was allowed access to preferred toys and social attention.  If Zed engaged in SIB, social attention was removed by standing behind  him for approximately 30 seconds (i.e., time-out from attention). Following the 30 second time-out, Zed was prompted to sign please to gain access to attention.





Differential reinforcement of alternative appropriate behavior (DRApp).  For both participant, a task identified on each individuals IEP was broken down into small components.  Each participant was asked to complete a portion of the task using a 3-step prompt.  If the participant completed a portion of the task, he was provided with a 30 second break.  During the break, the participant was provided with attention and was allowed to play with preferred activities.  If the participant engaged in aberrant behavior, he was prompted to continue the task using a 3-step prompt.





Escape extinction.  This condition was used for Fred.  Using a 3-step prompt procedure, Fred was required to work throughout the duration of the session.  If Fred engaged in manding, or aberrant behavior, he was told, No Fred, it is time to work now, and was prompted to continue the task.  No praise was provided for task compliance or completion.





Attention extinction with task. This condition was used for Zed.  During this condition, Zed was prompted to engage in a task for the duration of the session while the therapists engaged in another activity.  If manding, task avoidance, or aberrant behavior was observed, he was told, No Zed, it is time to work now, and he was promoted to continue the task.  No praise was provided for task compliance.





Attention extinction without task. This condition was used for Zed.  Zed was prompted to engage in preferred activities while the therapists engaged in another activity (i.e., reading a book or talking to another adult).  Aberrant behavior was ignored throughout the session.





Results


The results for Fred are shown in Figures 1 (top panel) and Figure 2.  Results for Zed are shown in Figure 1 (bottom panel) and Figure 3.  As shown in Figure 1 (top panel), Fred engaged in increased levels of aberrant behavior in the escape to attention condition, suggesting that his problem behavior was maintained by escape from tasks in order to engage in more desirable activities.  As shown in Figure 2 (top panel) both FCT and DRA treatments effectively reduced Fred's aberrant behaviors (M = 7.2%).  In addition, mands increased in the FCT phases and on-task behavior increased in the DRA phase (M = 14.6% and M = 18.3%, respectively).  When an extinction schedule followed FCT, on-task behavior  occurred at an elevated level (M = 50.2%).  Conversely, when extinction followed DRA, on-task behavior occurred at a lower level (M = 38.8% ) than off-task behavior (M = 57.2%).  For pro-social behavior, both FCT and DRA resulted in increased levels of positive pro-social behaviors (M = 25.3% and M = 21.3%, respectively).  Increased levels of positive social behavior were not maintained when extinction followed either of the FCT or DRA treatment phases.  When the FA  escape condition was repeated, Fred's level of aberrant behavior increased (M = 31.7%) above what was observed in the FCT and DRA phases.
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Figure 1.  Functional analysis results for Fred (top panel) and Zed (bottom panel).





As shown in Figure 1 (bottom panel), Zed engaged in increased levels of aberrant behavior in the ignore and attention conditions, suggesting that his behavior served a positive reinforcement function.  That is, Zed possibly engages in aberrant behavior to gain access to social attention.  As shown in Figure 3 (top panel), both FCT and DRA procedures effectively reduced Zed's level of aberrant behavior (M = 2.15%).  In addition, mands increased in the FCT phases and on-task behavior increased in the DRA phases, (M = 14.3% and M = 12.5%, respectively).  When an extinction schedule followed the first FCT phase, tasks were not available to Zed; thus, both on-task and off-task behavior never occurred.  However, tasks were available during the second extinction schedule following FCT and results similar to Fred's were observed.  Specifically, on-task behavior occurred at a higher level (M = 63%) than off-task behavior (M = 23%).  When an extinction schedule followed the first DRA phase, on-task behavior occurred at a relatively similar level (M = 44.3%) to off-task behavior (M = 39.7%).  However, when the extinction schedule was reintroduced  following the second DRA phase, similar results to Fred's were observed (on-task, M = 31% and off-task M = 52%).  For social behavior, both the FCT and DRApp treatments resulted in increased levels of positive pro-social responses (M = 42.4% and M = 30.5%, respectively).  However, positive social behavior occurred at near-zero levels when an extinction schedule followed both FCT and DRA. During the reversal to the FA attention baseline phase, Zed's level of aberrant behavior increased (M = 18%).
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Figure 2.  Treatment outcomes for aberrant behavior and mands (top panel), on- and off-task (middle panel), and positive and negative vocalizations (bottom panel) for Fred.
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Figure 3.  Treatment outcomes for aberrant behavior and mands (top panel), on- and off-task (middle panel), and positive and negative vocalizations (bottom panel) for Zed.
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Discussion


In the current investigation,  FCT and DRApp treatments reduced the level of aberrant behavior engaged in by both participants.  Thus, when directly compared, both of these differential reinforcement procedures appear to be effective when matched to the function of aberrant behavior identified via functional analyses.  Pre-treatment functional analyses and treatments were conducted in classroom settings, lending support to earlier investigations that have found these procedures to be effective in home and school settings (Cooper, Wacker, Thursby, Plagmann, Harding, Millard, & Derby, 1992; Derby et al., 1997; Northrup et al., 1994).


	


When contingent reinforcement was removed (i.e., when aberrant, manding, and on-task behaviors were placed on an extinction schedule) treatment durability varied.  Specifically, on-task behavior continued to be displayed by both participants when an extinction schedule followed FCT only.   As shown for Fred, following an initial increase in on-task behavior following DRApp, levels of off-task behavior quickly increased.  Conversely, when extinction followed FCT, on-task behavior remained stable even though this response was never reinforced during treatment.  In fact, on-task behavior never occurred in the FCT treatment sessions for both participants.  There could be a number of possible explanations for increased levels of on-task behavior when the extinction schedule followed FCT but not DRApp.  Increased on-task behavior following FCT could have been a function of behavioral momentum (Mace et al.,  1988).  Specifically, the mand may have been a high probability request that resulted a behavioral momentum effect for the low probability response of task compliance.  However, this does not explain the results obtained for Zed.  Specifically, because he consistently completed tasks presented during his functional analysis, on-task behaviour was not a low probability response for him.  


	


An alternative explanation for sustained task behavior following FCT could be that manding and task behavior were members of different response classes.  Fred's on-task behaviors probably had a history of being intermittently reinforced by task removal.  Both on- and off-task behavior might have belonged to a response class of behaviors maintained by escape.  Thus, when one of these behaviors was placed on extinction (i.e., on-task), the other response (off-task) increased in occurrence because via a contrast effect (Reynolds, 1961).  Conversely, manding might have been functionally unrelated to on- and off-task behavior prior to treatment, thus, a contrast effect would not be expected to occur.


	


In regards to the role of the mands serving as pivotal responses for pro-social behavior, we hypothesized that increased pro-social behaviors would only occur during FCT.  However, as demonstrated in both Fred and Zed' s results, both differential reinforcement procedures resulted in increased pro-social responses. Thus, it appears that mands may not be a pivotal behavior for response induction to occur as hypothesized by Derby et al., (1997).  Based on the results for Fred and Zed, it appears that any form of differential reinforcement treatment could result in increased pro-social responses.  An alternative hypothesis could be that increased pro-social behavior that occurs when differential reinforcement procedures are used are function of the increased reinforcement obtained when this class of treatment is used.  It makes intuitive sense that increased reinforcement in the context of any form of treatment could possibly result in increased pro-social behaviors.  Thus, it appears that further research that analyzes the effects of both contingent and non-contingent reinforcement on pro-social behavior is warranted.


	


Although our overall results for Fred and Zed were encouraging, a number of limitations to the investigation should be noted.  First, the functional analysis results for both participants are difficult to interpret.  Specifically, because Fred's aberrant behavior occurred when both tasks were removed and when attention and tangibles were provided, his behavior might have been multiply maintained (i.e., by escape and attention).  For Zed, because his aberrant behavior was not evaluated within an alone condition, we cannot rule out the possibility that his behavior was not maintained by an automatic reinforcement function.  Second, only one return to the FA baseline phase was conducted for each participant during the treatment analysis.  Finally, DRA and DRA extinction phases were only completed once during Fred's treatment analysis.  Therefore, for Fred, hypotheses regarding the different outcomes obtained for the DRA and FCT treatments can only be made with caution.  Despite these limitations, our results suggest that functional analyses, FCT, DRA, and extinction procedures are effective, durable, and, easily implemented in a school settings.  
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