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The effects of two consequence delivery methods on task acquisition were evaluated 

within a multi-element design. A typical 3 year-old child and a 4 year-old child with autism 

participated in this study. The task for both children was to select a picture after the experimenter 

said its name. The consequence in one condition consisted of the experimenter handing the 

edible item to the children. The consequence in the other condition consisted of the children 

retrieving the edible item directly from the apparatus, located in a crevice underneath each 

picture. Results show slightly quicker acquisition in the condition where children retrieved the 

edible consequence. However, it is possible that other variables had greater influence on the task 

acquisition.   
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CHAPTER 1 
 
 

INTRODUCTION 
 

     Considerable attention has been given to the variety of ways children with autism                                 

acquire new skills and how skills are taught (e.g. D’ateno, Mangiapanello, & Taylor, 

2003; Delprato, 2001; Ferster, 1967; Hart, & Rogers-Warren, 1978; Koegel & Egel, 

1979; Koegel, Koegel, Harrower, & Carter, 1999; Krantz, MacDuff, & McClannahan, 

1993; Lovaas, 1987; McGee, Krantz, & McClannahan, 1985). Particular interest has been 

the arrangement of reinforcers (e.g. Anderson & Romanczyk, 1999; Sundberg & 

Partington, 1998). 

     One group of studies has examined response-reinforcer relationships (Koegel & 

Williams, 1980; Williams, Koegel, & Egel, 1981; Thompson & Iwata, 2000). A variety 

of terms (e.g. direct/indirect and functional/arbitrary) have been used by practitioners and 

investigators to describe differences in the methods of consequence delivery. Although 

there are variations in the manner of naming and studying response-reinforcer relations 

there are some basic commonalities within this body of literature. Koegel and Williams 

(1980) discuss two types of response-reinforcer relationships. They define direct 

response-reinforcer relationships as those for which the target response directly produces 

access to the reinforcer. For example, a child being taught to open a box would receive 

access to the item in the box (presumably a high preference item) following the correct 

response. Indirect response-reinforcer relationships are defined as those for which the 

target response does not directly lead to the reinforcer. In other words, the relationship 
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between the reinforcer and target response may be arbitrary, or contrived by the teacher. 

For example, a child being taught to open a box might receive a highly preferred item 

from the teacher following the correct response. So, in one case the reinforcer is 

embedded within the task (direct/functional) and in the other the reinforcer is delivered 

by the teacher (indirect/arbitrary).  

     Koegel and Williams (1980) compared the effects of direct and indirect response-

reinforcer relationships using a multiple baseline across six different tasks with three 

children. The tasks consisted of verbal and nonverbal imitation as well as shape, name, 

color, and object discrimination. A complete description of the tasks and consequences is 

included in Table 1. Their results showed rapid acquisition of the target behaviors in the 

direct relationship condition and slow or no acquisition of the target behaviors in the 

indirect relationship condition.  

     A subsequent study comparing the effects of response-reinforcer relationships used a 

multiple baseline across three different tasks with three children (Williams et al., 1981). 

The tasks consisted of nonverbal imitation and color and object discrimination. 

Consequences were held constant across “functional” and “arbitrary” conditions but 

varied across tasks for one child. A complete description of the tasks and consequences is 

included in Table 2. It should be noted that functional and arbitrary categories were 

comparable to direct and indirect categories discussed by Koegel and Williams (1980). 

Results from this study showed low levels of correct responding in the arbitrary 

condition, and rapid increases in correct responding in the functional condition. A 

reversal to the arbitrary condition showed correct responding remained at high levels. 
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Latencies between the response and reinforcer access were recorded, and no systematic 

differences were found between the two conditions.                                        

     Thompson and Iwata (2000) compared the effects of direct and indirect reinforcement 

contingencies using an alternating treatment design within a series of reversals. The 

target task for the six participants was opening a container. Table 3 provides a complete 

description of tasks and consequences. Consequences were held constant across 

conditions. Although data were not taken on latencies to consequence delivery, the 

experimenters attempted to control for latency differences by delivering the item 

immediately following the correct response in the indirect condition. Five of the six 

participants showed faster correct responding during the direct condition. Although the 

results in the direct condition were consistent with the two previous experiments, results 

for the indirect condition were different. Whereas participants from the previous studies 

showed poor performance under the indirect condition, four of the six participants from 

this study showed desired responding under the indirect condition. 

     A general conclusion from the studies addressing response-reinforcer relations is that 

direct response-reinforcer relationships may produce faster acquisition of target responses 

among individuals with developmental disabilities than indirect response-reinforcer 

relationships. There are variables in the previous studies however, that need to be 

addressed as possible confounds. Table 4 includes variables from each study that may 

have affected their results. 

     One possible confound discussed in previous studies is the time between response and 

consequence delivery. Koegel and Williams (1980) did not take data on delays to 
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reinforcer access. This is a possible confound because if delays were significantly longer 

or shorter in one condition than the other, responding could have been affected. Williams 

et al. (1981) took data on delays to reinforcer access and found no significant differences 

between the two conditions. Thompson and Iwata (2000) did not take data but attempted 

to control for latency differences by delivering the item immediately following the 

correct response in the indirect condition. 

     Another possible confound is the experimental sequence. In Koegel and Williams 

(1980) and Williams et al. (1981) the indirect or arbitrary condition always preceded the 

direct or functional condition. This is a possible confound because learning could have 

occurred over time resulting in responding due to sequence effects rather than the 

independent variable. Thompson and Iwata (2000) used a multielement design across 

direct and indirect conditions. 

     Another variable that may account for conflicting results in the three studies is 

differential outcome. Goeters, Blakely, and Poling (1992) refer to an increase in the speed 

of acquisition during discrimination training as differential outcome effect when “… each 

of two or more discriminative stimuli is correlated with a particular outcome.” It is 

possible that because responses and conditions in Koegel and Williams (1980) and 

responses in Williams et al. (1981) were sometimes equated with different consequences 

their results may have been a function of differential outcome. Thompson and Iwata 

(2000) used the same reinforcers across conditions for the response. The findings 

reported by Thompson and Iwata were different then those reported by Koegel and 

Williams and Williams et al.  
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     An additional variable that may have produced different results is the use of 

assessment preferences. Koegel and Williams (1980) and Williams et al. (1981) did not 

have formal preference assessments conducted prior to the study. If preferences were not 

assessed it may be difficult to determine what items might function as reinforcers for the 

target responses. Thompson and Iwata (2000) conducted formal preference assessments 

prior to the study.  

     Visibility of the reinforcer may have also been an important variable in these studies. 

In Koegel and Williams (1980) and Williams et al. (1981) the reinforcer was visible for 

some responses but not for others. In Thompson and Iwata (2000) the reinforcer was 

visible across both conditions for the response. It is possible that the visibility of the 

reinforcers could have acted as a prompt for the target response. 

     Location of the reinforcer is another variable to consider in these studies. Location of 

the reinforcer varied across responses in the studies by Koegel and Williams (1980) and 

Williams et al. (1981). In the study conducted by Thompson and Iwata (2000) the 

location of the reinforcer varied across conditions. The placement, however, was either in 

the container (direct condition) or in the therapist’s hand (indirect condition). 

     Another possible confound in the previous studies is whether the child was learning 

the task or had already acquired the response required by the task. In the studies by 

Koegel and Williams (1980) and Williams et al. (1981) the tasks were acquisition tasks. 

In the study by Thompson and Iwata (2000) it was unclear if the task was a maintenance 

or acquisition task. If it was a maintenance task this could have also accounted for the 

differences in results.  
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     In summary, the effects of additional variables such as variety of reinforcers used 

between conditions, delays to reinforcer access, sequence effects, location of the 

reinforcer, visibility of the reinforcer, assessment of preferences, and acquisition versus 

maintenance tasks remain unclear.       

     The purpose of the present study was to extend this body of research by comparing 

two methods of consequence delivery, consequences delivered by the experimenter and 

consequences embedded within the task, on task acquisition (rather than maintenance) 

with a typically developing child and a child with autism. Table 5 includes the variables 

discussed for the previous studies in comparison to the present study. Delays to reinforcer 

access, differential outcome, the experimental sequence, visibility of the reinforcer, 

preference assessments, task, and location of the reinforcer were controlled. The aim of 

this study was to look only at reinforcer delivery during a task not previously learned. 
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CHAPTER 2 
 
 

METHOD 
 

                                                      Participants and Setting 
 
     A 4 year-old boy with a diagnosis of autism and a typically developing 4 year-old boy 

participated in this study. The child with autism was primarily non-vocal. His receptive 

repertoire, however, was extensive. For example, he was able to follow complex 

instructions, identify opposites, emotions, prepositions, actions, letters, numbers, 

functions, colors, and shapes. During the course of the study he attended a pre-school 

program for typically developing children and children with autism. The typically 

developing 4 year-old boy also attended the pre-school program. He had an extensive 

receptive and expressive repertoire. For example, he talked in sentences, answered and 

asked who, what, where, why, and how questions, and identified opposites, actions, 

emotions, prepositions, colors, shapes, functions, and most numbers and letters. Both 

children were chosen for this study because of their interest in numbers and time. 

Informed consent was obtained for both participants (the form is included in Appendix 

A). All sessions were conducted in one of the preschool classrooms. The classroom 

contained a table, chairs, a computer desk, and several shelves for storing toys.  

Materials 

     Figures 1 and 2 show the apparatus designed by the experimenter. Each apparatus was 

made of Styrofoam with three holes for item placement. Popsicle sticks were glued in 

front of each hole to ensure the stimulus cards stayed on the apparatus. In the embedded 
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condition, the food items used as consequences were placed in the holes for the children 

to retrieve. The apparatus was coated with glue and spray-painted. One apparatus was 

blue and the other one was yellow. When the blue apparatus was used consequences were 

delivered by the experimenter. When the yellow apparatus was used consequences were 

embedded in the apparatus.    

Response Measurement and Reliability 

     Data were collected on the number and type of responses in the two conditions 

(teacher delivered and embedded consequences). The experimenter initiated trials by 

placing the stimulus cards on the apparatus and asking for one of the six stimuli. A 

correct response was recorded when the children picked up the picture the experimenter 

requested. Nine trials per condition were completed each session. A sample data sheet is 

included in Appendix B. 

     Data were not collected on the latency to consequence delivery. The experimenter 

attempted to deliver consequences immediately following responses in the teacher 

delivered consequences condition.   

     Trained observers collected data for each session. Interobserver agreement was 

assessed by having a second observer simultaneously but independently record data 

during 12/32 sessions (37.5 %) for the child with autism, and for the typically developing 

child during 11/29 sessions (37.9 %). Observers agreed on all responses for an 

interobserver agreement of 100% across all phases. 
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Reinforcer Selection 

     Before pre-training, a preference assessment with edible items was conducted for both 

children to identify items to be used as consequences for correct responding. The five 

stimuli to be assessed were chosen based on teacher report and experimenter observation 

of edible items that were consistently requested by the two children. Multiple stimulus 

without replacement (MSWO) assessments were conducted, based on procedures 

described by Deleon and Iwata (1996). Each child was taken into one of the classrooms at 

the preschool they attended. The child sat at the table with the experimenter across the 

table. The five stimuli were presented in a straight line on the table. The experimenter 

asked the child to pick one. The children had 30s to select an item. After an item was 

selected, the remaining items were rotated by taking the item on the left and moving it to 

the far right of the remaining items as the other items were each moved down. This 

presentation continued until all of the items were selected or no selection was made 

within 30s from the beginning of a trial. The five stimuli (Skittles™, M&M’s™, Goldfish 

crackers™, Mini Oreos™, and Lays Classic Potato Chips™) were assessed for each child 

prior to pre-training, baseline, and experimental conditions. Before each session, 

participants were allowed to choose among the top three items identified in the 

preference assessment and the item selected was used as the consequence during both 

conditions for that session.   

Task Description 
 
     The target response for both children was to select a clock flashcard with different 

hand positions of time displayed on each card, requested by the experimenter, from an 
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array of three samples. This task was chosen because neither child could identify time 

when their classroom teacher assessed the skill. Parent report also confirmed the children 

were unable to tell time. The hand positions indicating 3 o’clock, 4 o’clock, 6 o’clock, 7 

o’clock, 9 o’clock, and 10 o’clock were the six time flashcards used in the experiment. 

Three flashcards were displayed on each experimental apparatus. Figure 1 shows the 

apparatus and stimuli used when the consequences were embedded in the task. The 

stimulus cards used in this condition were 4 o’clock, 7 o’clock, and 10 o’clock. Figure 2 

shows the apparatus and stimuli used when the experimenter delivered the consequences. 

The stimulus cards used in this condition were 3 o’clock, 6 o’clock, and 9 o’clock. To 

initiate a trial, the experimenter placed one of the apparatus on the table in front of the 

child and requested one of the three flashcards on the apparatus. The experimenter asked 

for each flashcard three times, for a total of 9 trials. A 10-minute break was provided for 

the child following the first 9 trials. Following the 10-minute break, the other apparatus 

was placed on the table in front of the child and the experimenter requested one of the 

other three flashcards on the apparatus. The experimenter asked for each flashcard three 

times, for a total of 9 trials. All sessions consisted of 18 trials (9 trials per condition) 

initiated at 30s intervals. The sessions were approximately 20 minutes in duration with a 

10-minute break between conditions. One session was conducted per child three to five 

days a week.   
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Experimental Design 

     The effects of the two types of consequence delivery were compared within a 

multielement design for both children. Within the multielement design an additional 

series of conditions were implemented.  

Pre-Training  

     This study was conducted with the children in one of the classrooms at the preschool 

they attended. The children sat at a table facing the experimenter, who sat across the table 

from the children. Three blank, white cards were placed on each apparatus by the 

experimenter before each trial. The experimenter placed one apparatus on the table and 

asked the children to pick a card. Once the child chose a card, the edible consequence 

was either delivered by the experimenter or received by the child from the crevice in the 

apparatus. The apparatus was removed once the child obtained access to the edible 

consequence. Edible consequences followed every response. In one condition the 

experimenter delivered the consequences. That is, the experimenter placed the edible 

item on the table in front of the children following a response. In the other condition the 

consequences were embedded in the apparatus. That is, the children received access to 

the edible item behind the blank card on the apparatus. After a card was chosen from the 

apparatus, the edible item was accessible to the children from a hole in the apparatus. 

After the apparatus was removed from the table, following a response, a timer was set for 

30 seconds. Once 30 seconds had elapsed, another trial began. The experimenter initiated 

nine trials per condition (nine trials where the experimenter delivered the consequences 

and then nine trials where the child obtained access to the consequence in the crevice of 
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the apparatus). Pre-training was complete when the children responded independently for 

at least 80% of the trials during one session. The children were not in the room together. 

They participated individually at separate times of the day. Items used as consequences 

were out of the children’s sight preceding the appropriate response. 

Baseline  

     This phase was identical to pre-training except the cards on the apparatus were the 

training stimuli. One apparatus was placed on the table with three of the clock flashcards 

on the apparatus. The experimenter requested one of the flashcards. The experimenter 

delivered the consequences (teacher delivered) when 3 o’clock, 6 o’clock, and 9 o’clock 

stimuli were used. The consequences were received directly from a crevice (embedded) 

in the apparatus when 4 o’clock, 7 o’clock, and 10 o’clock stimuli were used. Every 

response in baseline led to access to an edible item.  

Differential Reinforcement  

     For every phase following baseline, only correct responses received an edible 

consequence. The descriptions below explain the specific procedures used with each 

child during variations of this condition. 

     All targets. Three stimuli were displayed and requested in each condition. This phase 

was identical to baseline except consequences were only delivered by the teacher or 

located in the embedded crevice following a correct response. A correct response 

occurred when the children picked the picture requested by the experimenter. 

    Reduced targets. For the child with autism three pictures remained on each apparatus. 

The experimenter requested only one picture per condition. Three o’clock was the target 
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stimulus when the experimenter delivered the consequences, and 4 o’clock was the target 

stimulus when the consequences were embedded in the task. For the typical child, three 

pictures remained on each apparatus. Three o’clock and 9 o’clock were the two target 

stimuli in the experimenter delivered consequences condition. Six o’clock remained on 

the apparatus but was not a target. Later in this phase, 3 o’clock and 6 o’clock were the 

two target stimuli in the experimenter delivered consequences condition. Nine o’clock 

remained on the apparatus but was not a target. Four o’clock, 7 o’clock, and 10 o’clock 

remained targets in the embedded consequences condition.   

     Visual prompt (child with autism). This phase was identical to the previous phase 

except a stimulus superimposition prompt was introduced (Etzel, LeBlanc, Schilmoeller, 

& Stella, 1981). The two target stimuli numbers were shaded with pencil to emphasize 

the specific number on the clock pictures. The area between the short hand of the clock 

and the number was shaded with a pencil for emphasis to the 3 o’clock position in the 

experimenter delivered consequence condition and to the 4 o’clock position in the 

embedded consequence condition. 
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CHAPTER 3 
 

RESULTS 

     Figure 3 shows results for the child with autism. He displayed few correct responses 

(between one and four) during baseline in the two conditions. During differential 

reinforcement with all targets, correct responding remained close to baseline levels. In the 

reduced targets phase, correct responses (between two and seven) again remained close to 

baseline levels. In the next phase, (reduced targets and a visual prompt), correct responses 

varied between one and nine. Correct responses increased in both conditions when the 

visual prompt was added. However, as the visual prompt was faded across sessions, 

correct responses slowly decreased but remained slightly higher than in previous phases. 

In the next phase, (visual prompt with all targets), correct responses increased quickly in 

the delivered condition and remained 9/9, even as the visual prompt was faded across 

sessions. Correct responses were 9/9 and remained at 9/9 for the embedded condition. 

During the last phase (all targets), correct responses remained 9/9 in both conditions 

(consequences delivered and consequences embedded). Overall, correct responses 

remained low across all phases in both conditions (consequences delivered and 

consequences embedded) until the visual prompt was added. After the visual prompt was 

added with all targets, correct responses increased quickly in both conditions and 

remained 9/9 after the visual prompt was completely faded.  

     An error analysis was completed for the child with autism. Responses to correct and 

incorrect stimuli were recorded for all phases across both conditions. The shading on the 
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graph indicates performance at criteria. Errors were high until targets were reduced and 

the superimposition procedure was implemented. Table 6 shows the complete error 

analysis for the child with autism. 

     Figure 4 shows results for the typically developing child. He displayed between two 

and six correct responses during baseline in the two conditions. His correct responses 

were slightly higher in the condition where the consequences were embedded in the task 

(4 o’clock, 7 o’clock, & 10 o’clock). During the differential reinforcement condition, (all 

targets), correct responses increased quickly to 9/9 in the condition where the 

consequences were embedded in the task. His correct responding stabilized to 6/9 in the 

condition where the consequences were delivered by the experimenter; however, correct 

responses continued to increase slowly but then decreased back to 6/9 and then 4/9 (3 

o’clock, 6 o’clock, & 9 o’clock). In the next phase, (reduced targets), the 6 o’clock 

remained on the apparatus but was not requested by the experimenter in this phase. 

Correct responses increased quickly to 9/9 in the condition where the consequences were 

delivered by the experimenter. His correct responses remained 9/9 in the condition where 

the consequences were embedded in the task. The next phase consisted of all targets.  

Correct responses decreased slightly (8/9 then 7/9) in the condition where the 

experimenter delivered the consequences. He continued to select the nine in place of the 

six at least once a session. In the next phase, (reduced targets), the 9 o’clock remained on 

the apparatus but was not requested by the experimenter in this phase. Correct responses 

increased quickly to 9/9 in the condition where the consequences were delivered by the 

experimenter. His correct responses remained 9/9 in the condition where the 
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consequences were embedded in the task. The next phase reintroduced all targets. Correct 

responses quickly increased to 9/9 in the condition where the consequences were 

delivered by the experimenter.  

     An error analysis was completed for the typically developing child. His responses to 

correct and incorrect stimuli were recorded for all phases across both conditions. The 

shading on the graph indicates performance at criteria. Errors were high in the delivered 

condition until the reduced targets were introduced. Table 7 shows the complete error 

analysis for the typically developing child. 
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CHAPTER 4 
 

DISCUSSION 

     The effects of two types of consequence delivery (embedded in the task or delivered 

by the experimenter) were evaluated with two children. The results for the child with 

autism did not show a significant difference in correct responding between the two 

conditions. His correct responding was slightly higher when the consequence was 

delivered by the experimenter until the visual prompt was added and then correct 

responding was slightly higher when the consequence was embedded in the task. Correct 

responses increased quickly in both conditions when the visual prompt was added with 

all targets and remained high when the visual prompt was removed. Overall, there was 

little difference in correct responding for the child with autism between the two types of 

consequence delivery.  

     To some degree, the results for the typically developing child indicated quicker 

acquisition when consequences were embedded in the task. It appeared his responding 

may have been influenced by a difficulty in discriminating between two numbers (6 & 9) 

in the condition where the experimenter delivered the consequence rather than the 

difference between the two types of consequence delivery. Based on the error analysis he 

always chose the 3 o’clock flashcard when it was requested, but he was consistently 

choosing the 9 o’clock for the 6 o’clock when the two flashcards were both targets. It was 

possible he was attending to the numbers rather than the position of the hands on the 

clock. If he had difficulty reversing the numbers 6 and 9, this would explain slower 
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acquisition in the condition when the experimenter delivered the consequences. 

Regardless, the typical child’s acquisition in the labeling task appeared to be more rapid 

in the condition where the consequences were embedded in the task. The results for these 

two children are different from the findings in the previous literature.      

     The child with autism’s responding was different from that of participants in previous 

studies. He was not learning the task in either condition (consequences embedded in task 

or consequences delivered by the experimenter) until the visual prompt was added and 

then faded with all targets. In previous studies, the participants either showed faster 

responding in the condition where the consequences were embedded in the task (Koegel 

& Williams, 1980; Williams et al., 1981) or displayed correct responses in both 

conditions (Thompson & Iwata, 2000).  

     The typical child’s responding was different from that of participants in previous 

studies (e.g. Koegel and Williams, 1980; Williams et al., 1981). He displayed correct 

responses in both conditions (embedded consequences and teacher delivered 

consequences). Although his acquisition was faster in the condition where the 

consequences were embedded in the task, he also acquired the response in the condition 

where the consequences were delivered by the experimenter. His results are similar to 

those reported by Thompson and Iwata (2000). Four of their six participants exhibited 

high levels of correct responses in both conditions (direct and indirect), and three of those 

participants did better in the direct condition (consequences embedded in the task).  

     Table 4 includes possible variables that may have affected acquisition in the previous 

studies. These possible confounds included longer delays to reinforcer delivery in one 
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condition over the other, sequence effects, different consequences delivered for different 

responses (differential outcome), antecedent manipulations (reinforcer visibility), 

location of the reinforcer, acquisition versus maintenance tasks, and preference 

assessments. Table 5 includes some possible confounds from the previous studies 

compared to those controlled in the present study.  

     One possible confound discussed in previous studies is the time between response and 

consequence delivery. Koegel and Williams (1980) did not take data on delays to 

reinforcer access. This is a possible confound because if delays were significantly longer 

or shorter in one condition than the other, responding could have been affected. Williams 

et al. (1981) took data on delays to reinforcer access and found no significant differences 

between the two conditions. Thompson and Iwata (2000) did not take data but attempted 

to control for latency differences by delivering the item immediately following the 

correct response in the indirect condition. The present study did not take data on delays to 

reinforcer access but attempted to control for latency differences as Thompson and Iwata 

(2000) did in their study. 

     Another possible confound is the experimental sequence. In Koegel and Williams 

(1980) and Williams et al. (1981) the indirect or arbitrary condition always preceded the 

direct or functional condition. This is a possible confound because learning could have 

occurred over time resulting in responding due to sequence effects rather than the 

independent variable. Thompson and Iwata (2000) used a multielement design across 

direct and indirect conditions. The present study also used a multielement design across 
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conditions (embedded in the task and delivered by the experimenter) to avoid 

experimental sequence effects. 

     An additional variable that may have impacted results from the previous studies is the 

use of preference assessments. Koegel and Williams (1980) and Williams et al. (1981) 

did not have formal preference assessments conducted prior to the study. Thompson and 

Iwata (2000) conducted formal preference assessments prior to the study. The present 

study conducted formal preference assessments prior to the study and also evaluated 

preferences before each session. 

     Visibility of the reinforcer may have been an important variable in these studies. In 

Koegel and Williams (1980) and Williams et al. (1981) the reinforcer was visible for 

some responses but not for others. In Thompson and Iwata (2000) the reinforcer was 

visible across both conditions for the response. In the present study, reinforcers were not 

visible in either condition. 

     Another possible confound in the previous studies is the task. In the studies by Koegel 

and Williams (1980) and Williams et al. (1981) the tasks were acquisition tasks. In the 

study by Thompson and Iwata (2000) it appeared to be a maintenance task. If it was a 

maintenance task this could have accounted for the differences in results. An acquisition 

task was used in the present study. The task, however, may not have been counter- 

balanced as intended. The 3, 6, 9 number discrimination appeared to have been more 

difficult than the 4, 7, 10 number discrimination.  

     Another variable possibly impacting previous results is differential outcome (Goeters, 

Blakely, & Poling, 1992). It is possible that because responses and conditions in Koegel 
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and Williams (1980) and responses in Williams et al. (1981) were sometimes equated 

with different consequences their results may have been a function of differential 

outcome. Thompson and Iwata (2000) used the same reinforcers across conditions for the 

response. The present study used the same reinforcers across each experimental 

condition. 

     Location of the reinforcer is another variable to consider. Location of the reinforcer 

varied across responses and experimental conditions in the studies by Koegel and 

Williams (1980) and Williams et al. (1981). In the study conducted by Thompson and 

Iwata (2000) the location of the reinforcer varied across conditions. In the present study, 

location of the reinforcer varied across condtions. The placement of the reinforcer was 

the primary variable of interest and remained either in the crevice in the apparatus 

(embedded in the task condition) or in the experimenter’s hand (delivered by the 

experimenter condition). 

     The previous research found embedded in task (direct/functional) consequence 

delivery to be superior to teacher delivered consequences (indirect/arbitrary) in teaching 

individuals with developmental disabilities. When considering the three studies and the 

previously discussed confounds, however, the results seem ambiguous. In the present 

study, all variables were held constant except reinforcer placement and delivery. There 

appeared to be no strong effect related to delivery or placement. Given that the results 

from the present study are most consistent with those reported by Thompson and Iwata 

(2000), it is plausible that the differential results reported by Koegel and Williams (1980) 

and Williams et al. (1981) were largely a function of other variables or combinations of 
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variables. If there is a difference between the response-reinforcer relationships, based on 

delivery method, it is not robust. The results of the present study, having controlled for all 

other variables, indicate that factors other than delivery need to be considered when 

evaluating the efficacy of direct/functional and indirect/arbitrary response-reinforcer 

relationships. It is possible that the differential outcome or experimental sequence 

accounted for the difference in results reported by Koegel and Williams and Williams et 

al. and not observed in this study or the earlier report by Thompson and Iwata. 
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Figure 1. Apparatus and stimuli used when consequences were embedded in the task. 
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Figure 2. Apparatus and stimuli used when consequences were delivered by the experimenter. 
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Figure 3. Number of correct responses per condition in each session for child with autism.
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Figure 4. Number of correct responses per condition in each session for typical child. 
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Table 1

Tasks and Consequences in Both Conditions for Each Child
Author Tasks: indirect Consequences: indirect Tasks: direct Consequences: direct

Child 1:
Koegel & Williams, 1980 1. Imitate unvoiced "wh" sound Experimenter handed child Imitate unvoiced "wh" Pinwheel turns that was 

piece of cracker or sip of sound held in front of child's mouth
water

2. Imitate clapping Experimenter handed child Imitate clapping Child could tap finger cymbals
food, water, or toy attached to hands

3. Receptively identify book from  Experimenter handed child Receptively identify book from Child received cracker from 
field of three objects a toy train, balloon, cup of field of three objects under the book

water
Child 2:
4. Follow instruction "pick up white" Experimenter handed child Follow instruction "pick up white" Child received cracker from 
white & green box presented piece of cracker white & green box presented under the box

Child 3:
5. Receptively identify circle versus Experimenter gave child Receptively identify circle versus Child dropped the correct shape
square spoonful of ice cream square into a tennis ball can, making a

noise the child liked

6. Receptively identify printed name Experimenter gave child Receptively identify printed name Child dropped printed name into
ice cream a playschool mailbox

Additional tasks child 2 onl

 

 

y:
1. Receptively identify red box Experimenter handed child Receptively identify blue box Child received applesauce or 

raisin or spoonful of apple- raisin under the box
sauce

2. Imitate touch shoulder Experimenter put raisin in Imitate bend over Child received raisin on floor  
child's mouth below him

3. Imitate touch spoon to head Experimenter gave child Imitate touch spoon to mouth Child received applesauce from 
different spoon with apple- that same spoon 
sauce
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Table 2

Tasks and Consequences in Both Conditions for Each Child

Author Tasks: arbitrar

 

 
y Consequences: arbitrary Tasks: functional Consequences: functional

Child 1:
Williams, Koegel, & Egel, 1. Imitate one hand out in front of Experimenter put m&m in Imitate one hand out in front of Experimenter put m&m in child's
1981 body, palm up child's mouth body, palm up outstretched hand

2. Follow instruction "pick up pink" Experimenter put m&m in Follow instruction "pick up pink" Child received m&m under the 
pink & green box presented child's mouth pink & green box presented pink box

3. Imitate open mouth Experimenter put m&m in Imitate open mouth Experimenter put m&m in child's
child's hand mouth

Child 2 & child 3:
4. Receptively identify cup versus Experimenter handed child Receptively identify cup versus Child received access to juice
spoon different cup with juice spoon in the same cup identified

Child 2:
5. Imitate bend over Experimenter handed child Imitate bend over Child received raisin on floor 

a raisin below him

6. Imitate touch head Experimenter handed child Imitate touch head Child received chip placed on
chip his head
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Table 3

Tasks and Consequences in Both Conditions for Each Child

Author Task: indirect Consequence: indirect Task: direct Consequence: direct
Adult 1: 

Thompson & Iwata, 2000 1. Open clear, plastic container Popcorn Open clear, plastic container Popcorn

Adult 2:
2. Open clear, plastic container Chocolate chip cookie Open clear, plastic container Chocolate chip cookie

Adult 3:
3. Open clear, plastic container Fig bar Open clear, plastic container Fig bar

Adult 4:
4. Open clear, plastic container String of plastic beads Open clear, plastic container String of plastic beads

Adult 5:
5. Open clear, plastic container Chocolate chip cookies Open clear, plastic container Chocolate chip cookies

Adult 

 

 

6:
6. Open clear, plastic container Candy, chocolate bar, or Open clear, plastic container Candy, Chocolate bar, or

chocolate chip cookies chocolate chip cookies
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Table 4

List of Variables from Previous Studies

Koegel & Williams, 1980 Williams, Koegel, & Egel, 1981 Thompson & Iwata, 2000
Location of reinforcer Direct: varied depending on task Functional: varied depending on taskDirect: in container

Indirect: varied depending on task Arbitrary: varied depending on task Indirect: in therapist's hand

Delays to reinforcer No data taken Data taken, no systematic No data taken, attempted to 
differences found between control by giving reinforcer immediately
conditions following response in indirect condition

Task difficulty Same task across conditions Same task across conditions Same task across conditions & subjects

Experimental sequence Indirect condition preceded Arbitrary condition preceded Concurrent (direct & indirect introduced
direct condition for all tasks functional condition for all tasks same time)

Antecedent (visibility of reinforcer) Varied between conditions for Varied between conditions for some Reinforcer visible in both conditions
some tasks tasks, unclear in other tasks

Preference assessment List of previous reinforcers No mention of how preferences Formal preferrence assessment prior to
were assessed study

Differential outcome Reinforcer varied across conditions & Reinforcer varied across responses  Same reinforcer across conditions for the
responses for child 2; same for child 1 & 3 response

Acquisition/maintenance task Acquisition tasks Acquisition tasks Maintenance task
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Table 5

List of Variables Including Present Study

Koegel & Williams, 1980 Williams, Koegel, & Egel, 1981 Thompson & Iwata, 2000 Present study
Location of Direct: varied Functional: varied Direct: in container Embedded in task: crevice in
reinforcer depending on task depending on task Indirect: in therapist's hand apparatus

Indirect: varied Arbitrary: varied Delivered by experimenter: in
depending on task depending on task experimenter's hand

Delays to No data taken Data taken, no systematic No data taken, attempted to No data taken, attempted to
reinforcer differences found between control by delivering reinforcer control by delivering reinforcer

conditions immediately following response immediately following response 
in indirect condition in teacher delivered condition

Task difficulty Same task across conditions Same task across conditions Same task across conditions Same task across conditions
& subjects & subjects

Experimental Indirect condition preceded Arbitrary condition preceded Concurrent (direct & indirect Concurrent (embedded in task 
sequence direct condition for all tasks functional condition for all tasks introduced same time) & delivered  by experimenter

introduced same time)

Antecedent Varied between conditions Varied between conditions Reinforcer visible in both Reinforcer hidden in both conditions
(visibility of for some tasks for some tasks, unclear in conditions
reinforcer) other tasks

Preference List of previous reinforcers No mention of how preferences Formal preference assessment  Formal preference assessment
assessments were assessed prior to study prior to study

Differential Reinforcer varied across Reinforcer varied across  Same reinforcer across   Same reinforcer across conditions 
outcome conditions & responses responses for child 2; same conditions for the response for the response

for child 1 & 3

Acquisition Acquisition Acquisition Maintenance Acquisition
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Table 6

Error Analysis for Child with Autism
Embedded consequences
* stimulus was not asked for

performance at criteria Responses to correct stimuli
 All targets &

    Baseline        All targets          Reduced targets Reduced targets & visual prompt     visual prompt    All targets
4 1 0 2 1 1 0 2 0 2 0 1 2 0 4 3 3 2 5 2 6 9 7 4 6 5 3 3 3 3 3 3
7 0 0 1 1 2 1 1 0 1 1 1 1 1 * * * * * * * * * * * * 3 3 3 3 3 3

10 0 1 1 0 0 1 1 1 1 0 0 0 1 * * * * * * * * * * * * 3 3 3 3 3 3

Responses to incorrect stimuli

4 4 2 3 3 2 2 2 2 3 2 4 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 2 3 1 2 4 2 2 2 1 4 2 3 3 2 4 4 4 1 5 1 0 1 3 2 2 0 0 0 0 0 0

10 2 3 1 2 0 3 1 4 1 2 1 0 3 3 2 2 3 3 2 2 0 1 2 1 2 0 0 0 0 0 0

Delivered consequences
* stimulus was not asked for

performance at criteria Responses to correct stimuli
 All targets &

            Baseline          All targets   Reduced targets Reduced targets & visual prompt   visual prompt    All targets
3 1 1 0 2 2 1 2 2 2 2 1 2 2 5 3 2 7 5 4 9 8 4 8 4 1 3 2 3 3 3 3
6 0 1 0 0 1 0 0 1 1 0 1 0 2 * * * * * * * * * * * * 0 3 3 3 3 3
9 1 0 2 1 1 1 2 2 1 2 1 1 0 * * * * * * * * * * * * 0 3 3 3 3 3

Responses to incorrect stimuli

3 3 3 1 3 3 3 4 2 4 3 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0
6 2 1 2 1 0 0 0 0 0 1 2 1 3 0 2 4 1 1 1 0 1 3 0 2 1 1 1 0 0 0 0
9 2 3 4 2 2 4 1 2 1 1 2 3 0 4 4 3 1 3 4 0 0 2 1 3 7 0 0 0 0 0 0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Sessions
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Table 7

Error Analysis for Typical Child
Embedded consequences

performance at criteria Responses to correct stimuli

          Baseline           All targets     All targets    All targets       All targets All targets
4 2 0 2 3 2 1 2 3 3 3 3 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
7 1 1 1 1 1 1 1 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

10 2 2 2 2 3 3 2 3 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Responses to incorrect stimuli

4 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 2 2 1 1 1 2 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 2 4 2 1 1 1 2 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Delivered consequences
* stimulus was not asked for

performance at criteria Responses to correct stimuli

          Baseline      All targets Reduced targets    All targets     Reduced targets All targets
3 0 2 3 2 3 2 3 2 3 3 3 3 3 3 3 3 3 4 4 4 3 3 3 4 4 4 4 3 3
6 1 2 0 1 1 0 1 1 2 1 1 1 2 2 1 1 0 * * * 2 2 1 4 1 5 5 1 3
9 1 0 3 2 1 2 2 1 1 2 2 2 3 2 2 2 1 3 5 5 3 3 3 * * * * 2 3

Responses to incorrect stimuli

3 1 2 0 1 2 2 1 1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
6 2 1 0 1 1 2 1 1 1 1 1 1 0 1 1 1 2 1 0 0 0 0 0 0 0 0 0 1 0
9 4 2 3 2 1 1 1 3 1 2 2 2 1 1 2 2 3 0 0 0 1 1 2 1 4 0 0 2 0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

                      Sessions
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INFORMED CONSENT LETTER 

                                                  University of North Texas 
Institutional Review Board 

Research Consent Form 

Subject: 

Date: 

Title of study: The effects of two types of consequence delivery on task acquisition 

Principal investigator: Julie Jenkins, B.S. 

Start date of study: January 2005 

End date of study: February 2005 

Purpose of the study: To compare the difference in how children with autism learn new 

tasks if a preferred item is delivered by the experimenter following a response or when a 

preferred item is received directly by the child following a response. The experimenter 

will ask the child to give a specific picture and following a response the experimenter 

will give the child a preferred item or the child will independently receive the preferred 

item from behind the picture. 

Description of the study: A task will be presented to the children. The tasks will consist 

of identifying useful labels (e.g. colors, shapes, numbers, letters, animals, vehicles) for 

the children. An assessment will be conducted to determine items the children will 

receive for completing a task. These items will be used throughout the study when the 

children identify the label. In one condition the teacher will deliver the item, and in the 

other condition the children will obtain the item themselves. The children can participate 
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approximately 5 days a week, 2 times a day for 20 minutes for approximately 8-12 

weeks. 

Procedures to be used: Delivery of preferred items following correct responses will be 

used throughout this study. Correct responses will consist of the children giving a specific 

picture to the teacher when the teacher asks for it.  

Description of the foreseeable risks: No risks are anticipated beyond those incurred 

with daily life. If the child is having difficulty learning the chosen task, procedures will 

be modified to make the task easier. The number of trials is low so the child will not 

become frustrated. A 10- minute break is also given between conditions to ensure the 

comfort of the child. 

Benefits to the subjects or others: The findings of the study should benefit teachers by 

identifying more specific ways to teach children effectively. The findings from the study 

will be confidentially disseminated in a master’s thesis through the department of 

Behavior Analysis. Some previous literature has shown children learn new tasks quicker 

when they obtain access to a preferred item themselves, without the teacher delivering the 

item. More research is needed to identify how and why this occurs. It will be beneficial 

for those who work with children with autism to understand more about how children 

with autism learn and be able to identify the important components of teaching skills 

more efficiently. It is beneficial to children with autism if we find ways to teach new 

skills through procedures that are positive, more natural, and less frustrating for them. 

Procedures for maintaining confidentiality of research records: Informed parental 

consent will be obtained prior to contacting participants. No identifiable information will 
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be recorded or released. All data will be categorized and labeled according to 

pseudonyms that in no way identify participants. 

Review for the protection of participants: This research study has been reviewed and 

approved by the UNT Institutional Review Board (IRB). If there are any questions 

regarding your child’s rights as a research subject, contact the UNT IRB. 

Research subject’s rights: I understand that my child does not have to take part in this 

study and my refusal to allow him/her to participate or my decision to withdraw my child 

will not jeopardize the child’s standing at his/her preschool. In case problems or 

questions arise, I have been told I can contact Julie Jenkins or Dr. Shahla Rosales through 

the UNT Department of Behavior Analysis. I understand my child’s rights as a research 

participant and voluntarily consent to allow him/her to participate in this study. I 

understand what the study is about, how the study is to be conducted, and why it is being 

performed. I have been told I will receive a signed copy of this consent form.  

 

__________________________                                             ______________________ 

Signature of Parent or Guardian                                                 Signature of Investigator 

Date:                                                                                            Date: 
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DATA SHEET

Child: _____________________
Observer: __________________
Phase: ____________________
Session date: ______________

Preference assessment:
M&M
Skittle
Chip
Cookie
Goldfish

Consequences embedded in task: # correct:
7 o'clock 4 o'clock 10 o'clock 4: ______
10 o'clock 7 o'clock 4 o'clock 7: ______
4 o'clock 10 o'clock 7 o'clock 10:______

7 o'clock 4 o'clock 10 o'clock
10 o'clock 7 o'clock 4 o'clock
4 o'clock 10 o'clock 7 o'clock

7 o'clock 4 o'clock 10 o'clock
10 o'clock 7 o'clock 4 o'clock
4 o'clock 10 o'clock 7 o'clock

10 minute break

Consequences delivered by experimenter: # correct:
3 o'clock 9 o'clock 6 o'clock 3: ______
9 o'clock 6 o'clock 3 o'clock 6: ______
6 o'clock 3 o'clock 9 o'clock 9: ______

3 o'clock 9 o'clock 6 o'clock
9 o'clock 6 o'clock 3 o'clock
6 o'clock 3 o'clock 9 o'clock

3 o'clock 9 o'clock 6 o'clock
9 o'clock 6 o'clock 3 o'clock
6 o'clock 3 o'clock 9 o'clock

* Bolded item = target, circle the one the child picks  
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