
 

EVALUATION OF PREFERENCE FOR REINFORCEMENT OR RESPONSE COST 
CONDITIONS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

By 
 

CRISTINA MARIA WHITEHOUSE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A THESIS PRESENTED TO THE GRADUATE SCHOOL 
OF THE UNIVERSITY OF FLORIDA IN PARTIAL FULFILLMENT 

OF THE REQUIREMENTS FOR THE DEGREE OF 
MASTER OF SCIENCE 

 
UNIVERSITY OF FLORIDA 

 
2010 

1 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

© 2010 Cristina Maria Whitehouse 
 
 

 

2 



 

 

 

 

To my Dad, Henry Remsen Whitehouse II 
 
 
 

 

3 



 

ACKNOWLEDGMENTS 

I would like to express my sincere gratitude to my mentor throughout graduate 

school, Dr. Timothy Vollmer, for all of his immeasurable support and guidance. I would 

also like to thank the members of my committee, Drs. Lise Abrams and Brian Iwata for 

their editorial comments and assistance. Additional thanks are given to my 

undergraduate research volunteers: Rocio Cuevas, Sean Jones, Stephanie Moir, Dana 

Spears, Julia Uthmeier, and Danielle Willis for all their assistance with data collection. I 

would also like to thank my mother, Rosalia M. Whitehouse, my sister, Joan M. 

Whitehouse, for their unwavering love, support, and encouragement. Finally, to my 

husband, Ron, and son, Colin, thank you for making everything worthwhile.  

 

4 



 

TABLE OF CONTENTS 
 
 page 

ACKNOWLEDGMENTS .................................................................................................. 4 

LIST OF TABLES ............................................................................................................ 7 

LIST OF FIGURES .......................................................................................................... 8 

ABSTRACT ..................................................................................................................... 9 

INTRODUCTION ........................................................................................................... 11 

GENERAL METHOD ..................................................................................................... 18 

Setting and Materials .............................................................................................. 18 
Session Sequence .................................................................................................. 18 
Dependent Variables .............................................................................................. 20 
Data Collection and Interobserver Agreement ........................................................ 20 

EXPERIMENT I: RESPONSE COST VS. REINFORCEMENT: COLORED 
BACKGROUNDS .................................................................................................... 22 

Method .................................................................................................................... 22 
Subjects ............................................................................................................ 22 
Procedure ......................................................................................................... 22 

Results and Discussion ........................................................................................... 23 

EXPERIMENT II: RESPONSE COST VS. REINFORCEMENT: DIFFERENT 
SYMBOL SETS ...................................................................................................... 27 

Methods .................................................................................................................. 27 
Subjects ............................................................................................................ 27 
Procedure ......................................................................................................... 27 
Design .............................................................................................................. 27 

Results and Discussion ........................................................................................... 28 

EXPERIMENT III: RESPONSE COST VS. REINFORCEMEN: COLOR AND 
SYMBOLS CONTROLLED ..................................................................................... 33 

Methods .................................................................................................................. 33 
Subjects ............................................................................................................ 33 
Procedure ......................................................................................................... 33 
Design .............................................................................................................. 33 

Results and Discussions ......................................................................................... 34 

5 



 

EXPERIMENT IV: RESPONSE COST VS REINFORCEMENT: NUMBERING 
TRIALS ................................................................................................................... 43 

Methods .................................................................................................................. 43 
Subjects ............................................................................................................ 43 
Procedure ......................................................................................................... 43 
Design .............................................................................................................. 43 

Results and Discussion ........................................................................................... 43 

GENERAL DISCUSSION .............................................................................................. 46 

LIST OF REFERENCES ............................................................................................... 50 

BIOGRAPHICAL SKETCH ............................................................................................ 53 

 
 

6 



 

LIST OF TABLES 

Table  page 
 
3-1. Summary of latencies, point comparisons, and side effects.  ................................. 26 

4-1. Average latencies for Elena and Allen. .................................................................. 31 

4-2. Points at first choice point for Elena and Allen. ...................................................... 32 

5-1. Latency summary for all participants. ..................................................................... 40 

5-2. Point totals at the first choice point in each phase. ................................................ 41 

 
 

7 



 

LIST OF FIGURES 

Figure  page 
 
3-1. Proportion of choice selections per session for Nicole and Maribel. ...................... 25 

4-1. Proportion of choice selections per session for Elena and Allen. ........................... 30 

5-1. Results for participants showing a preference for reinforcement. .......................... 37 

5-2. Results for participants showing indifference. ........................................................ 38 

5-3. Results for participant showing a preference for response cost. ............................ 39 

6-1. Results for Cole, Kylie, Monica, and Amelia. ......................................................... 45 

 
 

8 



 

Abstract of Thesis Presented to the Graduate School 
of the University of Florida in Partial Fulfillment of the 
Requirements for the Degree of Master of Science 

 
EVALUATION OF PREFERENCE FOR REINFORCEMENT OR RESPONSE COST 

CONDITIONS  

By 

Cristina Maria Whitehouse 
 

August 2010 
 

Chair: Timothy R. Vollmer 
Major: Psychology 
 

The use of response cost and reinforcement-based interventions (e.g., token 

economies, group level systems, grading with points) is common in academic settings. 

Despite the ubiquity of these interventions, few studies have evaluated child preference 

for response cost versus reinforcement. Furthermore, the studies have yielded mixed 

results. The present study involved assessments of child preference for reinforcement 

or response cost in a series of 4 experiments. In each experiment, typically developing 

children were repeatedly presented with a computerized matching to sample task under 

both reinforcement and response cost conditions. Following exposure to each condition, 

children were asked to select their subsequent working conditions. Child selections 

were the primary dependent measure of choice. This preparation was repeated using 

different stimuli, to assess if preference results could be reproduced. Additionally, this 

preparation was repeated using math problems appropriate for the child’s grade level. 

Results of Experiments I and II showed that preference was influenced by variables 

other than the contingencies presented. In Experiment III, 8 of the 12 participants 

showed a preference for reinforcement. However, preliminary results of Experiment IV 

indicated that numbering the trials during the session may attenuate any overall 
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preference for reinforcement. These data have implications for assessing client 

treatment preference and the acceptability of response cost procedures. 

 



 

CHAPTER 1 
INTRODUCTION 

When given options, practitioners tend to choose interventions that are effective, 

least restrictive, and likely to be implemented by the client or caregivers. Variables that 

influence treatment selection decisions include treatment practicality, efficacy, social 

acceptability, and client preference (Hanley, Piazza, Fisher, Contrucci, & Maglieri, 

1997). Although providing clients with opportunities to choose is an important part of a 

client’s right to effective treatment (Bannerman, Sheldon, Sherman, & Harchik, 1990), 

research in the area of client treatment preference is sparse. 

Recently, however, there have been some investigations that have primarily 

focused on client treatment preference. Hanley et al., (1997), for example, examined 

preference for two commonly recommended and equally effective interventions, 

functional communication training (FCT) and noncontingent reinforcement (NCR), in the 

reduction of aggression with two participants. The authors utilized a concurrent-chain 

procedure, commonly used in choice experiments, to identify preference. The primary 

dependent variable was the number of switch button presses among concurrently 

available buttons. Each button was correlated with access to different treatments. 

Results for both participants indicated a preference for the FCT training. The authors 

suggested that response-dependent schedules may be preferred to response-

independent schedules because participants’ behavior controls the rate of 

reinforcement. Importantly, the study established a method for assessing client 

treatment preference for children with limited verbal skills.   

Hanley, Piazza, Fisher, and Maglieri (2005) applied a similar concurrent-chain 

procedure to investigate treatment preference for FCT with and without punishment. 
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Results from the two participants indicated preferences for FCT with punishment. The 

punishment component was a 30-s hands-down procedure, and in addition, for one 

participant, a 30-s visual block. The authors concluded that if the interventions were 

selected based solely on structure or name, FCT with punishment may not have been 

chosen because of the punishment component. Furthermore, the authors suggested 

that recent trends toward eschewing punishment procedures based on name or 

structure would have eliminated a treatment that was both effective and preferred by 

these two individuals. The study raises important ethical implications of examining 

treatment preference when considering interventions that involve punishment.   

The decision to use or not use punishment procedures is a topic of long standing 

controversy in behavior analysis. This issue is often debated in the context of 

punishment procedures that are highly restrictive or aversive, such as shock. However, 

punishment is defined technically as any stimulus change occurring after a response 

that decreases the future probability of that response (Michael, 1993). Thus, 

interventions such as response cost, which involves contingent loss of reinforcers, are 

punishment procedures if they result in reductions in behavior. 

Response cost has been shown to be an effective behavior reduction treatment on 

a variety of topographies from skin picking (Allen & Harris, 1966) to sleep problems in 

children (Piazza & Fisher, 1991). Response cost also is commonly used in academic 

environments, such as when points are lost contingent on incorrect answers, and has 

been shown to be effective (Phillips, Phillips, Fixsen & Wolf, 1971). Additionally, several 

investigations have used academic tasks to compare reinforcement procedures to 

response cost procedures (Brent & Routh, 1978; Broughton & Lahey, 1978; Erickson, 
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Wyne, Routh, 1973; Holt & Hobbs,1979; Panek, 1970). In these studies, the dependent 

measure typically was the number of correct and incorrect responses to a particular 

academic task. Overall, results of these studies were mixed as to which procedure is 

more effective.  

Although response cost procedures have been shown to be effective, they are 

often avoided by practitioners in favor of reinforcement-based procedures for various 

reasons including the presumed increased potential for negative side effects that are 

often associated with punishment procedures (Azrin & Holz, 1966). However, few 

studies have actually reported side effects associated with response cost. In fact, 

Sprute, Williams, and McLaughlin (1990) did not observe any negative side effects 

when tokens were removed contingent on problem behavior, nor did a questionnaire 

given to the children indicate any difference in the ratings between reinforcement and 

response cost. However, Boren and Colman (1970) observed an increase in escape 

behavior, such as skipping meetings, among delinquent soldiers during response cost 

conditions compared to reinforcement conditions. The authors concluded that some 

counter control may have been observed given the overall restrictiveness of the 

environment. Sattler, Betz, and Zellner (1978) suggested that negative side effects may 

be more frequent when earned points are removed, rather than when points earned 

noncontingently are removed. Overall, however, the number of studies reporting 

negative side effects associated with response cost is few.  

Another reason practitioners may avoid the use of response cost is because it is 

viewed as a more intrusive, restrictive procedure. However, research on treatment 

acceptability has shown that parents repeatedly rate response cost favorably (Blampied 
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& Kahan, 1992; Frentz & Kelly, 1986, Miltenbeger, Parish, Rickert, & Kohr, 1989). 

Assumptions about the superiority of positive reinforcement seem to stem from 

structural features of the contingencies, such as delivering reinforcers rather than 

removing reinforcers. Additionally, response cost is often listed as an intrusive 

procedure and regulations are placed on its use without reference to context (e.g., 

Florida Administrative Code, Title XXIX, Chapter 393, 2009). Further, influential authors 

in behavior analysis have recommended against the use of response cost (e.g., 

Sidman, 1989). In some such cases, examples are given to distinguish reinforcement 

and response cost in ways that are nothing more than semantic, such as losing the 

privilege of driving the family car versus earning the right to drive the family car (e.g., 

Latham, 1995), wherein the former is discouraged but the latter encouraged as a 

parenting practices. 

With regard to preference, few studies have compared preference for 

reinforcement or response cost. Two studies specifically compared performance and 

preference for reinforcement or response cost conditions. Iwata and Bailey (1974) 

divided a special education math class into two groups. The reinforcement group had 

tokens placed into a cup for the absence of any classroom rules violations. The 

response cost group started the math period with 10 tokens, and lost tokens for 

instances of classroom rule violations. The 40-min math class was divided into intervals 

ranging from 3-5 min in duration, and, following the sessions, children with at least 6 

tokens were allowed to have a snack. After a return to baseline, the groups were 

reversed: the group previously exposed to the reinforcement condition switched to the 

response cost condition, and the previous response cost group was exposed to the 
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reinforcement condition. Following 10 sessions, each child was given a daily choice 

between the two contingencies. Children’s choices were measured across three days. 

Results from the choice phase showed mixed preference; four students consistently 

selected reinforcement, five students consistently chose response cost, and six 

students switched their choice at least once. Additionally, side effects such as 

inappropriate vocalizations were not observed when students were working under the 

response cost conditions.  

Conversely, Sattler et al. (1978) reported preference for reinforcement over 

response cost. In this study, children participated in a switch press task in a laboratory. 

Eighty-six children were divided into 2 groups: a reinforcement group and a response 

cost group. Each child completed the switch-press task for three sessions. During the 

first two sessions, the child was exposed to 44 trials of either reinforcement or response 

cost. Under reinforcement, the child started with zero pennies and earned one for every 

correct response. Under response cost, the child started with forty pennies and lost one 

for every incorrect response. The first 4 trials in each session were practice trials, which 

exposed the child to two losses and two wins. In the third session, the child was asked 

to select his or her next working condition and completed 20 experimental trials in that 

condition. Overall results showed a preference towards reinforcement, with 62 of the 80 

children selecting reinforcement. Additionally, the authors reported a negative side 

effect associated with response cost. Response times under response cost were 

reported as statistically longer than the response times under reinforcement. However, 

the mean response time was 2.48 seconds for response cost and 2.14 seconds for 

reinforcement, a minimally discernable difference.    
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There is reason to view the Sattler et al (1978) results cautiously. Each condition 

in the study was correlated with a sound when points were removed or delivered. In all 

cases, the response cost conditions included a buzzing sound if tokens were removed, 

and the reinforcement conditions included a bell sound when tokens were earned. It is 

not clear what effects these correlated sounds had, if any, because a reversal was not 

included in this study. For example, to test whether the bell and buzzer sounds had any 

effects on the children’s preference, the sound associated in each condition should 

have been switched. Thus, earning points under reinforcement would result in a buzzer 

sound and errors in response cost would have resulted in a bell sound. Including such a 

comparison would have allowed for an examination of whether the correlated sounds 

influenced child preference.  

Given the limited and mixed results with regard to preference for reinforcement or 

response cost, the purpose of this study is to evaluate preference and child behavior 

under reinforcement and response cost conditions. Procedural variations in 

Experiments I through IV attempted to evaluate preference with an acquisition task. This 

type of task was selected for this investigation because of the ubiquity of reinforcement 

and response cost procedures in classrooms and because Iwata and Bailey (1974) had 

already shown ambiguity of preference during behavior reduction procedures.  

Experiment I evaluated child preference for reinforcement or response cost using 

a computerized matching to sample task. In this study, background colors were 

correlated with each contingency to make the changes in the contingencies more 

salient. Experiment II removed the background colors, to control for any potential color 

bias and introduced two different but similar tasks for the reinforcement and response 
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cost conditions. In Experiment III, preference was evaluated using the same exact task, 

to eliminate any bias towards any small differences in the tasks. Experiment IV 

evaluated whether using numbered trials would influence contingency preference. 

 



 

CHAPTER 2 
GENERAL METHOD 

Setting and Materials 

Sessions for most participants were conducted in an elementary school cafeteria 

during an afterschool program’s homework time, which provided a relatively quiet and 

isolated work area. Sessions for three participants (Nicole, Maribel, and Elena) were 

conducted in their home.  

A laptop computer loaded with a program written in C++® specifically for the 

purpose of this study was used during all experiments. 

Session Sequence 

Each session included 4 components, 10 trials per component, and three choice 

selections. The first two components were forced exposures to both reinforcement and 

response cost. In the first session, the first condition presented was randomly selected. 

For subsequent sessions, the order of the two conditions presented was 

counterbalanced across sessions. During the reinforcement condition, a number line 

appeared with a red dot on “0.” For every correct response, the screen flashed “correct,” 

and the red dot advanced along the number line indicating a point gain. For every 

incorrect response, the screen flashed “incorrect,” and the dot did not advance. During 

the response cost conditions, the top of the screen showed the same number line but 

the red dot started on 10. For every correct response, the screen flashed “correct,” and 

the red dot did not move. For every incorrect response, the screen flashed “incorrect,” 

and the dot moved down the number line indicating a point loss. In both conditions, the 

screen also featured a pause button that allowed the child to take breaks if necessary. 
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At the end of each component, a summary screen appeared that displayed the number 

lines and the number of points earned under each completed component. 

Following the forced exposures to reinforcement and response cost (components 

1 and 2), the first choice opportunity appeared. The child was given an opportunity to 

select the next condition he or she would complete. The choice screen displayed the 

two number lines, one with the dot on “0” and the other with the dot on “10.” The first 

condition to which the child had been exposed previously appeared on the left of the 

screen, and the second condition appeared on the right of the screen. Following the 

child’s selection, he or she completed the third component of 10 trials in the selected 

condition. Next, the second choice screen appeared. This time the child was asked to 

select his or her favorite condition. Again, the number lines appeared in the same 

manner as the previous choice screen. Following the child’s selection, the third and final 

choice screen appeared. This time the number line placements were reversed from the 

previous two choice screens. The child was then asked to select one more working 

condition and then completed the fourth component of the session, 10 trials under the 

selected condition.  

Prior to beginning a session, the children were briefly instructed on how to use the 

program and were given a few practice trials with symbols not used during the sessions. 

None of the children needed more than 2-3 practice trials before reporting they were 

ready to begin a session. The children completed up to two sessions per day.  

At the end of each session, children were allowed to exchange points earned for 

items from a bin filled with various bite-size candies and chocolates, school supplies, 

such as pencils and erasers, and various toys such as a small deck of cards. One-12 
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points were exchangeable for 1 item from the bin, 13-23 points were exchangeable for 2 

items, 24-35 points were exchangeable for 3 items, and 36-40 points were 

exchangeable for 4 items. Additionally, there was a second bin exclusively for 

exchanging 36-40 points. This bin included items such as arts and craft items, small 

notebooks, larger sized candies and chocolates, and packs of stickers. 

Dependent Variables 

The primary dependent measure was the children’s responses at each of the three 

choice points during each session. Additional measures included the number of correct 

and incorrect responses, the latency to complete each trial, and number and duration of 

any pauses during the session. Participant behavior throughout the sessions also was 

observed to capture possible side effects. Measures of interest included vocalizations in 

response to correct and incorrect responses, such as sighing or saying “yeah!,” and off-

task behavior such as putting head on table, looking away for longer than 15 seconds, 

tapping on the computer mouse, or swinging feet.   

Data Collection and Interobserver Agreement 

Dependent measures were recorded via the computer interface. The accuracy of 

the data collection by the computer program was verified each session by having 

observers record the dependent measures using paper and pencil. No errors in 

recording were found. Program debuggers were run approximately every 15 sessions to 

check for any errors in the program. No errors were reported by the debugger.  

Side effects data were recorded using paper and pencil by two independent 

observers in 42% of the sessions. Agreement was scored by comparing the number of 

observed responses scored by each observer in each component. Interobserver 

agreement was calculated by adding the number of agreements per component and 

20 



 

21 

dividing that by the total number of agreements and disagreements per component. 

Average agreement was 99%, with a range from 97%-100%. 

 



 

CHAPTER 3 
EXPERIMENT I: RESPONSE COST VS. REINFORCEMENT: COLORED 

BACKGROUNDS  

Method 

Subjects  

Two typically developing elementary school students, Nicole, age 7, and Maribel, 

age 11, participated in this experiment.  

Procedure 

The task used in this study was a matching-to-sample task with six random 

symbols arranged in 3 random pairs. The same set of symbols was used in the 

reinforcement and response cost conditions. To make changes in the contingencies 

more salient, the reinforcement condition was correlated with a blue background and 

the response cost condition was correlated with a green background. The colored 

backgrounds were intended to serve as schedule-correlated stimuli only. All choice 

selection screens throughout the session were set against a gray background.  

Each participant completed a total of four phases. In the first phase, participants 

completed at least 4 sessions. In an attempt to replicate preference results, a second 

phase was implemented. In this phase, the participant completed another 2-3 sessions 

in the same comparison but with a new symbol set. It should be noted that the first two 

conditions presented were counterbalanced throughout the phases. For example, if 

reinforcement was the first component of session 1 in the first phase, then response 

cost would have been the first component of session 1 in the second phase.  

Phase 3 was a color reversal in which the background colors from the previous 

phases were reversed. Now, reinforcement screens were set against a green 
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background and response cost screens against a blue background. The first condition in 

this phase was the same as the first condition in phase 1.  

In Phase 4, the original background colors were presented again. Specifically, the 

reinforcement condition was correlated with a blue background and the response cost 

condition was correlated with a green background. The first condition presented was the 

opposite of the first condition presented in Phase 3.  

Results and Discussion 

Figure 3-1 shows the primary dependent measure for both participants. The 

proportion was calculated by adding the number of choice selections for reinforcement 

and response cost and dividing each total by 3. In the first phase, Nicole showed a 

preference for reinforcement and Maribel showed a preference for response cost. 

Similar preference results were obtained in the second phase. However, during the 

background color reversal phase, both participants’ preference switched. Nicole’s 

preference switched to response cost and Maribel’s preference switched to 

reinforcement. Preference for both participants switched again when the original 

background colors were presented again.  

Comments by the participants throughout the sessions, such as “Blue is my 

favorite color” and “I’ll pick green because I like that color better” suggested that color 

may have been more of an influencing variable than the reinforcement and response 

cost contingencies. Thus, the stimuli added to the experiment to signal changes in the 

contingencies seemed to have overpowered any preference for reinforcement or 

response cost. These results suggested that small procedural components added to 

reinforcement and response cost preference studies, such as the bell and buzzer 

sounds presented in the Sattler et al. (1976) study also may have influenced child 
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preference. If there was any preference at all for reinforcement over response cost (or 

vice versa), that preference was outweighed by a seemingly modest difference between 

the two conditions: color. No discernable differences were seen between response cost 

and reinforcement for mean latency. Side effects such as sighing were observed more 

under reinforcement. However, reinforcement was the first component presented for 

each participant. For both participants, all side effects were observed after incorrect 

responses in the first component of the first session. Side effects were not scored any of 

the other sessions. Thus, the difference does not appear to be due to the reinforcement 

contingency. Additionally, both participants acquired the task quickly, scoring 100% 

correct within 3 sessions. 

 To evaluate whether the number of points earned under each condition influenced 

preference, the number of points earned prior to the first choice point was examined. 

Nicole had earned 4 points under reinforcement and 2 points under response cost and 

she selected reinforcement at the first choice point. Recall that Nicole’s overall 

preference was for reinforcement. Maribel had earned 5 points in response cost and 3 

points in reinforcement and she selected response cost at the first choice point. Her 

overall preference was for response cost. These data suggested that, in addition to 

color, the child’s first selection may have also been influenced by the condition that 

produced the larger amount of reinforcement (points). 
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Figure 3-1. Proportion of choice selections per session for Nicole and Maribel. 
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Table 3-1.  Summary of latencies, point comparisons, and side effects. Shaded region = 
RC 

Experiment I 
Average 
Latency (sec) 

Points at 1st Choice 
Point in Phase 1 

Side Effects: Total 
Instances of Inapp. Vocal. 

Nicole 6.90 4 5 
7.09 2 0 

Maribel 5.91 3 3 
5.66 5 0 

 
 



 

CHAPTER 4 
EXPERIMENT II: RESPONSE COST VS. REINFORCEMENT: DIFFERENT SYMBOL 

SETS 

Methods 

Subjects  

Two typically developing elementary school students, Andy, age 11, and Elena, 

age 10, participated in this experiment.  

Procedure 

To eliminate the possibility of a color bias, the background colors were removed. 

All the screens used throughout the sessions were set against a grey background. 

Instead, two different symbol sets were used in this experiment to distinguish the 

contingencies. Thus, the reinforcement condition had a symbol set and the response 

cost condition had a different symbol set. Additionally, to make the changes in the 

contingencies more salient, an arrow was correlated with each condition. In the 

reinforcement condition, a right facing arrow appeared below the number line, and in the 

response cost condition a left facing arrow appeared under the number line. These 

arrows also appeared along with the number lines during the choice selections. All other 

features of the experiment were the same as Experiment I.  

Design  

The first two phases of this experiment were identical to Experiment I. The third 

phase of the experiment used the symbols sets from the child’s overall favorite 

contingency in the two prior phases. For both Allen and Elena, the symbols used in 

phase 3 were the symbols from the response cost condition from phase 1 and the 

reinforcement symbols from phase 2, respectively. In the fourth phase, the symbols sets 

were reversed from phase 3.  
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Results and Discussion 

Session preference data for Allen and Elena are shown in figure 4-1. Both 

participants showed a preference for response cost in the first phase. However, when 

new symbols sets were introduced in phase 2, overall preference results were not 

replicated with either participant. This finding differed from the findings from Experiment 

I. However, results from phases 3 and 4 suggested that the participants’ choices were 

influence by the symbol sets. Both participants switched their choices as the symbols 

changed rather than according to reinforcement or response cost as exemplified in brief 

reversals of symbol sets. Similar to Experiment 1, comments made by the participants 

during the experiment indicated a preference for a symbol set rather than the 

contingencies.  

Minimal side effects were noted in the first component of the first session in phase 

1 for Allen. Side effects observed including sighing when he responded incorrectly. No 

side effects were observed throughout the experiment for Elena. Allen’s mean latency 

was 3.76 sec in reinforcement and 3.48 sec in response cost. Elena’s mean latency was 

4.84 sec in reinforcement and 4.39 sec in response cost. Though the mean latencies for 

both participants were slightly shorter in response cost, a closer inspection of the data 

indicated that the mean latencies were shorter in the preferred condition (see Table 

4.2). Overall, the results from Experiment I and II suggested that differences in the 

latencies do not seem to be influenced by reinforcement versus response cost.  

Recall that results from Experiment I showed that preference may point have also 

been influenced by the condition that initially produced the larger amount of reinforcers 

(points). However, these findings were not replicated in Experiment II. Table 4-1 shows 

the point totals at the first choice selection in each phase of the experiment. Allen’s 
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point totals at the first choice point in phase 1 were the same in each condition and all 

subsequent phases of the experiment, thus eliminating any potential influence of point 

totals. Elena earned 7 points under response cost and 8 points under reinforcement in 

the first two components in phase 1, earning one fewer point in her favored condition. 

Additionally, her point totals were the same in the first two components of phases 3 and 

4. Elena’s point totals were slightly higher in her overall favorite condition component 

(reinforcement) in phase 2. Overall, however, the influence of the points earned in the 

first two components of each phase appears to be minimal.  

 Despite efforts to reduce any possible bias by removing the colored backgrounds, 

both participants showed a preference for the symbols sets rather than the 

contingencies. Similar to the findings from Experiment I, these results suggested that 

variables such as differences in stimuli influenced preference more than the 

reinforcement or response cost contingencies. Collectively, the results in the first two 

experiments suggest that preference for reinforcement over response cost (or vice 

versa) may be tenuous at best. 
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Figure 4-1. Proportion of choice selections per session for Elena and Allen.  
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Table 4-1. Average latencies for Elena and Allen. Shaded region = RC 
 Overall AVG Symbols #1 Symbols #2 

Elena 4.84 6.17 4.60 
  4.39 4.11 5.70 

Allen 3.76 5.07 3.66 
  3.48 3.66 4.43 
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Table 4-2. Points at first choice point for Elena and Allen. Shaded region = RC 

 Symbols #1 Symbols #2 
RC symbols v 

R symbols 
Symbols 
Reversal 

Elena 7 9 10 10 
  8 7 10 10 

Allen 6 8 10 10 
  6 8 10 10 
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CHAPTER 5 
EXPERIMENT III: RESPONSE COST VS. REINFORCEMENT: COLOR AND 

SYMBOLS CONTROLLED 

Methods  

Subjects  

Eleven typically developing children enrolled in afterschool care at a local 

elementary school participated in Experiment III. Both participants from Experiment II 

also participated in this experiment. Ages of the children ranged from 5 to 11 years-old.  

Procedure 

To address the possible bias towards color and symbols found in Experiments I 

and II, the symbol sets remained the same for both conditions (thus, rate of acquisition 

was moot). Additionally, a grade-level math task was added. All other procedures were 

identical to Experiment II. 

Design  

Each participant completed four phases. The first phase was the matching to 

sample symbol task (with novel symbols) used in Experiments I and II. Sessions were 

carried out for at least 5 sessions or until stability in preference was obtained by visual 

inspection. In phase 2, a new set of symbols was introduced, and the participant 

completed at least 5 sessions, or until stability in preference was obtained. The task 

was changed to grade level math in phase 3.The same ten math problems were used 

for both response cost and reinforcement. In phase 4, a new set of 10 math problems 

was introduced. The same math problems were used for both response cost and 

reinforcement.  
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Results and Discussions 

Overall, three patterns of preference were found; a preference for reinforcement, a 

preference for response cost, and indifference. Preference was classified as indifferent 

if the pattern of choice responding was variable based on visual inspection of the data 

and if the overall proportion of choice conditions per phase was close to .50. Eight 

participants showed a preference for reinforcement (Figure 5-1.), 2 showed indifference 

(Figure 5-2), and one participant showed a preference for response cost (Figure 5-3).  

For all participants, the pattern of preference indentified in the first phase was replicated 

throughout the four phases. There was a two month summer break between sessions 

for Abby in phase 4. This break did not influence preference. 

 Similar to Experiments I and II, side effects were not observed. Additionally, 

overall latencies were shorter in the participant’s preferred condition (see Table 5-1). 

For some participants (e.g., Leo), a somewhat larger difference in the latencies in the 

math phases was observed. This may be explained by more trials completed under the 

preferred condition. Specifically, because the same 10 math problems were used 

across the 40 trials, and the response latencies decreased throughout the session, the 

preferred conditions would have had more trials with shorter latencies.  

Latency results from the two participants labeled indifferent showed an overall 

shorter latency under reinforcement for Jackie but an overall shorter latency under 

response cost for Maggie. Additionally, a closer examination of the latencies per phase 

shows that the conditions with shorter latencies varied throughout the phases.   

 For the participants who showed a preference for reinforcement, an examination 

of point totals at the first choice point showed that point totals under response cost were 

higher for 4 of the 8 participants (see Table 5-2). Along with the results from Experiment 
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II; this further demonstrated that point totals during the first exposure to reinforcement or 

response cost did not seem to influence overall preference.   

An additional measure of interest was the correspondence between the 

participant’s reported favorite condition and the two selected working conditions. 

Correspondence was calculated as a conditional probability; specifically, the probability 

of selecting reinforcement as the working conditions when reinforcement was the 

reported favorite condition, and the probability of selecting response cost as the working 

conditions when response cost was the reported favorite condition. Overall, when there 

was a clear preference, the reported favorite condition was a fairly good indicator of 

child working condition selections. For the two participants classified as indifferent, the 

conditional probabilities were high for Maggie but low for Jackie (Figure 5-4). Thus for 

Jackie, the reported favorite condition was not a good predictor of her working condition 

selections. 

Although the data indicate an overall preference for reinforcement, verbal reports 

by the participants suggested that the preference for reinforcement may have been 

influenced by yet another subtle procedural nuance. That is, the participants reported 

that they “liked” being able to “keep track” of how many trials were left. The trials in each 

condition were not numbered in this experiment. Thus, under the reinforcement 

condition, it would have been easier to keep track of trials with the red dot on the 

number line moving towards 10. Under response cost, the red dot started and remained 

at 10 if all trials were answered correctly. Despite efforts to reduce any possible bias by 

removing the colored backgrounds and keeping the symbol sets consistent between 
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conditions, these verbal reports suggested that another procedural nuance may have 

influenced preference among the two contingencies.
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Figure 5-1. Results for participants showing a preference for reinforcement. 
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Figure 5-2. Results for participants showing indifference. 

 

Reinforcement

Response Cos t

Pr
op

or
tio

n 
of

 C
ho

ic
e 

C
on

di
tio

ns
  

Symbols #1 Symbols #2 Math #1  Math #2

Maggie

0.00

0.33

0.67

1.00

0 5 10 15 20 25 30 35 40 45 50 55

Sessions Reinforcement

Maggie

18/39

30/54
19/39

13/21

21/39

24/54
20/39

8/21

0.00

0.33

0.67

1.00

Symbols #1 Symbols #2 Math #1 Math #2

Pr
op

or
tio

n 
of

 C
ho

ic
e 

C
on

di
tio

ns
 

Reinforcement
Symbols #2 Math #1 Math #2

or
tio

n 
of

 C
ho

ic
e 

Co
nd

iti
on

s  

Symbols #1 Response Cost

Pr
op

Response Cost

38 



 

Elena

0.00

0.33

0.67

1.00

0 5

Sessions

10

Reinforcement

Response Cost

Pr
op

or
tio

n 
of

 C
ho

ic
e 

Co
nd

iti
on

s  
Symbols #1 Symbols #2

 
Figure 5-3. Results for participant showing a preference for response cost. 
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Table 5-1. Latency summary for all participants. Shaded region = RC 

  
Overall 
AVG Symbols #1 Symbols #2 Math #1 Math #2 

  Dan 7.73 4.59 3.43 6.27 8.67 
    7.96 4.20 3.77 8.22 11.74 
  Callie 4.84 4.73 3.52 5.40 5.37 
    5.86 4.58 4.08 7.18 5.74 

Preference Leo 9.93 3.35 3.36 13.17 14.92 
for   13.78 3.56 3.98 21.38 17.40 

Reinforcement Allen 4.30 2.05 2.62 6.57 4.17 
    5.71 2.49 2.68 9.90 5.63 
  Ethan 7.56 5.10 6.29 11.41 7.30 
    9.04 5.02 5.22 11.84 8.38 
  Abby 6.04 4.93 6.30 6.09 7.23 
    7.35 6.58 7.88 7.29 7.50 
  Cate 9.36 7.15 6.15 12.31 11.82 
    10.085 8.21 6.59 13.51 12.03 
  Nina 5.22 4.37 3.67 6.56 6.28 
    5.71 5.01 3.89 7.01 6.91 
  Jackie 5.72 3.55 3.35 6.64 8.95 

Indifferent   6.19 3.79 2.91 7.23 8.15 
  Mary  6.48 3.84 3.28 8.87 11.45 
  Anne 6.38 3.54 3.65 9.20 9.35 
Preference for Elena 4.35 5.04 3.66     
Response Cost   3.37 3.34 3.41     
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Table 5-2. Point totals at the first choice point in each phase. Shaded region = RC 
  Symbols #1 Symbols #2 Math #1 Math #2 
  Dan 6 2 10 10 
    9 8 10 8 
  Callie 6 6 10 10 
    8 6 9 10 

Preference Leo 8 7 10 9 
for   10 8 10 10 

Reinforcement Allen 7 5 10 10 
    9 7 9 10 
  Ethan 8 6 10 10 
    8 9 10 10 
  Abby 7 4 9 9 
    7 3 9 9 
  Cate 2 4 10 9 
    5 3 9 10 
  Nina 10 6 10 10 
    10 10 9 10 
  Jackie 2 7 9 8 

Indifferent   6 10 10 7 
  Mary  6 9 10 10 
  Anne 9 9 10 10 

Preference for Elena 4 7     
Response Cost   6 7     
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Figure 5-4. Correspondence data for Jackie and Maggie. 
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CHAPTER 6 
EXPERIMENT IV: RESPONSE COST VS REINFORCEMENT: NUMBERING TRIALS 

Methods 

Subjects  

Four typically developing children enrolled in afterschool care at a local elementary 

school participated in this study. Ages of the children ranged from 7 to 10 years-old. 

None of the children had participated in any of the previous experiments.  

Procedure 

In this experiment, the 10 trials in each component were numbered. Trial numbers 

appeared below the number line and to the left of the symbols and math problems. 

Additionally, for Amelia, a fifth phase was implemented. This phase was a reversal to 

the math problems used in phase 3. All other procedures were identical to Experiment 

III. 

Design  

The design was identical to Experiment III. 

Results and Discussion 

Figure 6-1 shows the results for the four participants. One participant (Cole, 

upper left panel) showed a preference for reinforcement, and one participant (Monica, 

lower left panel) initially showed a preference towards reinforcement but that preference 

switched to indifference in the last two phases of the experiment. The third participant 

(Amelia, lower right panel) showed a preference towards reinforcement but switched to 

indifference in the fourth phase. The final participant (Kylie, upper right panel) showed a 

pattern of responding not observed in any of the previous experiments. Her preference 
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was categorized as inconclusive based on the changes in her preference across the 

phases of the experiment.  

To address Amelia’s change in preference at during the last 4 sessions of phase 

4 of the experiment, a fifth phase was added. The purpose of the phase was to reverse 

the math problems used in phase 3 to examine whether the set of math problems was 

influencing preference. Amelia continued to show indifference in the reversal to phase 3 

math problems. 

The preference variability among 3 of the 4 participants suggests that numbering 

the trials may temper the apparent preference for reinforcement obtained in Experiment 

III. Recall that numbering the trials was added to the current experiment to eliminate 

another procedural nuance that appeared to influence preference for either contingency. 

However, these results should be viewed cautiously, as only 4 participants have 

completed this experiment to date. More participants are necessary in order to make 

further comparisons to Experiment III. 

Similar to the previous experiments, side effects and differences in latencies 

were not obtained. Additionally, point totals at the first choice point did not appear to 

influence preference. : 



 

 

 

Figure 6-1. Results for Cole, Kylie, Monica, and Amelia 
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CHAPTER 7 
GENERAL DISCUSSION 

The present experiments evaluated preference for reinforcement or response cost 

using simulated academic task and actual academic tasks. Results of Experiments I 

and II suggested that any preference for reinforcement or response cost must have 

been so slight (if present at all) that it appeared to be outweighed by idiosyncratic 

features of the experiment. Thus, all four participants in the first two experiments can be 

viewed as relatively indifferent to reinforcement versus response cost. In Experiment III, 

there appeared to be a general preference for reinforcement over response cost. In 

Experiment IV, when the trials were numbered, the participants showed mixed, 

indifferent, and inconclusive preferences. Despite the results from Experiment III, the 

overall results collectively suggest that a preference for reinforcement seems marginal 

and situational at best. Preferences apparently were controlled by very minor procedural 

nuances that were incidental to the experimental arrangement. In Experiments I and II 

the participants stated that they preferred certain colors or symbols, respectively, and, 

the data supported those statements. In Experiment III, children reported they preferred 

reinforcement because it was easier to “keep track” or see how many trials were left to 

complete in each component.  The data from Experiment IV, though best viewed as 

preliminary, suggest that strong overall preference for reinforcement is mitigated when 

the participants can easily keep track of the trials in either condition. Altogether, the 

findings of these experiments also suggest that the bell and buzzer sounds used in the 

Sattler et al. (1976) study, although innocuous at first glance, may have exerted control 

over participants’ preferences  

46 



 

Side effects were not observed differentially in response cost conditions but were 

most often seen in the first component of the first session, regardless of condition. 

Furthermore, longer latencies to respond were not associated with response cost as 

found in Sattler et al (1976). In all experiments, the mean latencies were minimally 

shorter in the child’s preferred condition, which may be due to the child completing more 

trials in that condition. For example, if a child’s overall preference was for reinforcement 

in a session, 30 trial latencies would be averaged for reinforcement, and 10 trial 

latencies from the one forced exposure to response cost condition would be averaged. 

Given that the latencies decreased as sessions progressed, it makes sense that the 

mean latencies would be lower in the condition with more exposure.  In fact, a 

retrospective review of data in the forced choice components (thus, controlling for 

exposure) showed no discernable difference in mean latency. 

 Some potential limitations of the current experiments should be noted. First, this 

investigation only examined preference for reinforcement or response cost in the 

context of an acquisition task. Similar experiments could be arranged to evaluate 

problem behavior targeted for reduction. Second, because the same symbols sets were 

used in Experiments III and IV, no comparison can be made of accuracy during 

reinforcement versus response cost. Additionally, the participants were only given the 

option to select either reinforcement or response cost during choice conditions. The 

participants did not have an opportunity to select other options such as “I don’t care.” An 

evaluation of adding such an option to the experiment is currently ongoing.  

There are a number of other potentially interesting future manipulations. Sattler et 

al., (1976) suggested that removing points the child had earned may influence 
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preference and increase the probability of observing side effects. Previous response 

cost evaluations have utilized removing points earned non-contingently (e.g., Kazdin, 

1973; Pace & Foreman, 1982) and points earned contingently (e.g., Phillips, 1968; 

Phillips et al., 1971). Though both have been shown to be effective, none of these 

studies evaluated child preferences. It is also unclear whether the investigators 

observed any side effects, as no discussion of side effects was presented. Thus, an 

extension of the current study would be to investigate whether removing earned points 

versus noncontingent points influences preference or side effects. Another future 

direction would be to manipulate different parameters, such as how many points are 

earned or lost (e.g., Kazdin, 1971), and assessing preference. Additionally, 

reinforcement and response cost are rarely implemented in isolation. Thus, future 

studies should include a combined reinforcement and response cost condition.  

Response cost procedures are ubiquitous (e.g., McSweeny, 1978); speeding, if 

caught, leads to a fine; failing to pay an electric bill may result in the electricity being 

discontinued; and paying a credit card bill late may result in an increase in the annual 

percentage rate. Response cost procedures are commonly found in typical classrooms 

too. Thus, it is important for researchers to continue to examine such punishment 

procedures and to evaluate any preferences and side effects in the context of naturally 

occurring instances of reinforcement or response cost.  

The issue of client treatment preference becomes especially important if behavior 

analysts are to consider such information when making treatment decisions. Outside of 

behavior analysis, most studies in the area of client treatment preference assess it 

through the use of questionnaires or verbal reports (Dwight-Johnson, Sherbourne, Liao, 
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& Wells, 2000). Although Hanley et al. (1997) demonstrated a method to identify 

treatment preference with consumers with limited vocal verbal behavior, the use of 

client treatment preference assessments remains largely unexplored. Thus, it is 

important for behavior analysts to continue to examine the best way to accurately and 

efficiently measure preference for consumers with both limited and extensive verbal 

behavior. For example, can verbal reports of preference be verified by setting up a 

simple concurrent operant treatment selection? Subsequently, how many sessions or 

choice points must be completed to identify an overall preference? Presumably, 

preference is not static, and a number of known factors (e.g., delay to reinforcement, 

amount of reinforcement, effort, severity of the behavior problem) influence choice. For 

now, at least in the context of the types of tasks used in the current experiments, it can 

be said that any preference for reinforcement over response cost is at best marginal. 
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