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Relative Effects of Punishment versus Reinforcement-Only Procedures when Teaching 

Expressive Labels in Spanish 

 

Punishment is a topic of debate and controversy in the field of Applied Behavior Analysis 

(ABA). Punishment is often discouraged, unless one has tried and exhausted relevant 

reinforcement procedures. According to the BACB Professional and Ethical Compliance Code 

for Behavior Analysts (hereafter referred to as the ABA Ethics Code), BCBA’s must “prioritize 

positive reinforcement procedures” (section 2.14 part 4). This view is seen across the field of 

ABA. Reed and Lovett (2008) conducted a survey with the purpose of understanding behavior 

analyst’s views on the efficacy and ethics of punishment. Of the 141 participants, a majority 

agreed with the idea that positive reinforcement is more effective than punishment at changing 

behaviors and punishment has more negative side effects than positive reinforcement.  

Despite these views, it is important to note that punishment and reinforcement are 

inherently symmetrical (Catania, 2013; Perone, 2003). Perone explained that aversive control can 

be at play even when positive reinforcement is used (Perone, 2003). For example, positive 

reinforcement is implicated in eating junk food instead of eating a balanced meal (Perone, 2003). 

Despite this, some highly cited ABA texts contend that punishment should be used as a last resort 

(Cooper et al., 2007) and this view is also shared by a majority of behavior analysts, who agreed 

that punishment should be used as a last resort for behaviors that are a danger to individuals or 

others (Reed and Lovett, 2008). Section 2.15 of the ABA Ethics Code states “when selecting, 

designing, and implementing behavior-change interventions (including the selection and use of 
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consequences), focus on minimizing risk of harm to the client and stakeholders. It is 

recommended to implement restrictive or punishment-based procedures only after demonstrating 

that desired results have not been obtained using less intrusive means. With this said, punishment 

is not necessarily the most restrictive treatment option (Cooper et al., 2007).   

Some concerns pertaining to punishment include that punishment may result in 

undesirable emotional side effects (Vollmer, 2002). Vollmer also stated the effects of punishment 

are often short-lived and research is needed on the maintenance of effects (Vollmer, 2002). An 

important and noteworthy concern is the potential for abuse is too great a risk (Vollmer, 2002). 

Lastly, punishment does not teach alterative behaviors (behaviors that do not pose a threat to the 

individual or environment; Vollmer, 2002).  

Perhaps because of the controversy related to punishment, little research has been 

conducted in the field pertaining to the effects of punishment. The technical definition of 

punishment according to ABA is arranging a response consequence that makes the responding 

less likely (Catania, 2013).  Punishment holds a different meaning in the field of ABA in contrast 

to the colloquial use of punishment outside of ABA, which is usually understood to mean 

aversive consequences, without regard to behavior change. It is imperative that punishment is 

researched because punishment happens to everyone all the time (Vollmer, 2002). For example, 

Graber et al. (2018) explained a relatable scenario in which a women named Jane participated in 

habitual nail-biting. To work on awareness of nail-biting, Jane’s friend would verbally notify 

Jane when she saw Jane engaging in the target behavior. This verbal notification decreased Jane’s 

nail biting. Per the definition given by Cooper et al. 2007, this verbal notification qualified as a 



7 

punishment procedure. With this, Jane even preferred this punishment procedure over any other 

procedure.  

Given the technical definition of punishment, many instructional procedures include a 

punishment component. That is, any response to an error designed to decrease that error in the 

future, is technically a punisher. Thus, error correction (EC) may technically be defined as 

punishment, although it is unlikely that most BCBAs, teachers, or other stakeholders would 

identify error correction as aversive or problematic. In one study by Cochran et al. 2017, error 

correction effectiveness was examined when using two types of error correction, modeling alone 

and the use of an error statement plus modeling. This study found that participants did not reach 

mastery criterion in the control condition that did not include error correction but maintained 

high levels of responding across both EC conditions after intervention although, rate of 

acquisition varied across EC conditions for participants. This suggests that the punishment 

component may be necessary for efficient learning.  

The need for individualized error correction procedures for different participants was 

noted in Carroll et al. 2018 when the re-present until independent error-correction procedure led 

to the quickest skill acquisition for three of the five participants. In comparison, the single-

response repetition procedure was most efficient for another participant and the remove and re-

present procedure was the most efficient for another participant. This suggests that error 

correction procedures are generally effective and can be conducted in a number of different ways 

that may enhance the effects.  
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In the domain of challenging behavior, some studies have suggested that reinforcement-

only paradigms can be unsuccessful. In one study, positive reinforcement contingencies were 

insufficient in maintaining cooperation (Critchfield et al. 2014; Boyd and Richerson, 1992). In 

some cases, punishment is more effective than reinforcement. It is also important to take look at 

social validity and child preference when evaluating procedures with and without punishment. 

Hanley et al. (2005) examined the most effective and preferred interventions using FCT with and 

without a punishment. The results indicated that FCT plus punishment was more effective in 

reducing problem behaviors, and more importantly, participants demonstrated a clear preference 

for FCT with punishment (Hanley et al., 2005). More information is needed about participant 

preference for punishment procedures in relation to instructional procedures.  

This study aimed to extend previous research on the effectiveness of punishment 

components in reducing problem behaviors by comparing reinforcement alone procedures (i.e., 

differential reinforcement, reinforcing attempts plus delayed contingent instruction) with 

reinforcement plus punishment components (error correction) in an instructional setting. 

Specifically, the study sought to answer:   

1. Does differential reinforcement with immediate contingent instruction result in faster 

acquisition of Spanish vocabulary for preschool-age students compared to differential 

reinforcement of correct responses, and reinforcement of attempts with delayed 

contingent instruction?   

2. Do preschool-age children prefer reinforcement-only procedures or reinforcement-

plus-punishment procedures? 
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METHOD 

Participants and Researchers 

Participants were recruited from an inclusive preschool located in Nashville, TN. The 

study population consisted of preschool-aged children between 3 and 6 years old. Prior to 

participant selection, researchers conducted an interview with the school’s Board-Certified 

Behavior Analyst (BCBA) to identify students who met the following inclusion criteria: (a) 

Participants had no prior exposure to Spanish. Children with previous experience or familiarity 

with the Spanish language were excluded, as this could influence data analysis related to the 

acquisition of new Spanish vocabulary. (b) Participants could reliably imitate a vocal or model 

prompt. Participants needed to demonstrate the ability to imitate spoken words. When presented 

with a picture and given a verbal model, the child needed to be able to articulate (or 

approximate) the Spanish vocabulary word. (c) Participants were able to sit at a table for at least 

5 minutes. Each session involved twelve trials of vocabulary instruction. Children who could not 

remain seated for at least 5 min would likely have difficulty completing the session.  

Along with the inclusion criteria, participants were selected based on the following 

exclusion criteria: (a) inconsistent attendance (b) no identifiable reinforcers (c) insensitivity to 

programmed punishers (d) considerable experience with massed trial instruction using one of the 

comparison conditions.  
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The first participant, Matthew, was a 4-year-old neurotypical male. Matthew had many 

strengths; he was a kind friend to all students, he had advanced play skills, and he was very 

energetic and hardworking and was a sweet child overall. Matthew loved the opportunity to play 

with friends, win prizes like stickers, tattoos, slime, and other trinkets, and any activities that 

involved movement. Because Matthew had lots of energy, he often needed reminders to engage 

in on-task behaviors like looking at materials and responding to questions. This participant had 

previous experience with the researcher because he was involved in “nap group”, which was a 

group conducted by master’s students (including the author) for children who either did not nap 

or exhibited challenging behavior during nap time.   

The second participants, John, was a 4-year-old male with a visual impairment. John also 

had many strengths; he was an imaginative 4-year-old who had advanced play skills, loved to 

converse, had a strong memory and was a joyful child overall. He enjoyed the swing, pretend 

play scenarios, a play tunnel and learning. Because John had such a big imagination, he often 

interrupted instruction to talk about preferred topics and seemed distracted by environmental 

sounds. Prior to the research study, he had no previous experience with the researcher.   

The implementer was a 24-year-old female pursuing a Master of Special Education in the 

Applied Behavior Analysis program at Vanderbilt University on the early childhood track. She 

was supervised by two doctoral-level behavior analysts who were faculty members in the 

Department of Special Education. Data collectors included two females. The first was a 23-year-

old in the special education department at Vanderbilt University. The second was a 24-year-old in 

the Applied Behavior Analysis program at Vanderbilt University.  
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Settings and Materials 

 

The study was conducted at a university-based inclusive preschool. Sessions were 

conducted individually for each participant in a research room in the preschool separate from 

their regular classroom. The research room contained a child-sized table, with the participant and 

implementer sitting next to each other in both child and adult-sized chairs. The participant and 

the implementer were the only individuals present during the sessions, except for one additional 

researcher who was present during the pre-assessment portion of the punisher and reinforcer 

assessment.   

To conduct the sessions, the researcher used a pre-arranged set according to a pre-

assessment of Spanish vocabulary that was similar in syllable count and difficulty. Each Spanish 

vocabulary word was paired with a card that had a picture representing the word on one side 

(visible to the participant) and the word itself in both English and Spanish on the other side 

(visible to the researcher). The cards were not used for participant John because he had a visual 

impairment that impeded his access to typical visual stimuli. Because John was proficient at 

learning from auditory instruction it was not necessary to use visual cues. Token number blocks 

were also used and placed in a plastic bin for reinforcement (see Appendix I). Other materials 

included a double-colored paper, a foam dice in a plastic container, and books during the 

reinforcer and punishment assessments. Data collection forms were used to collect screening, 

pre-assessment, and study data (see Appendices A, B, C, D, E, F, and G). The researchers and 

data collectors used the Countee app during pre-assessment because the app included time 
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stamps for individualize responses, and it is well organized. Additionally, a Canon video camera 

was used to record and review sessions for data collection. Four visuals were created that 

represented each instructional condition. The front side featured a colored symbol, while the 

back side included the same-colored symbol along with a review of the contingency rules for 

each condition according to the symbol (see Appendix G for visuals). Lastly, toys that acted as 

reinforcers were used during the study. These toys included, tattoos, stickers, toy vehicles, a 

tunnel, a ladybug bean bag, a swing, Polly pockets, and dinosaurs. These toys would be earned at 

the end of each session depending on how many tokens the participants received.   

 

Dependent Variables 

 

Reinforcer Analysis  

 

The primary dependent variable in the reinforcer analysis was the number of times the 

participant engaged in the low-probability but easily completed task (i.e., turning a piece of 

paper). The target behavior was defined as turning the paper from side A to side B in the 

presence of reinforcement. The primary target behavior was measured using event recording 

(Ledford et al., 2024). The results were reported as the total count of paper flips.  
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Punisher Analysis 

The primary dependent variable in the punisher analysis was the number of times the 

participant engaged in the low-probability but easily completed task (i.e., dice rolling) that was 

easily maintained on a variable ratio schedule but not in the absence of reinforcement. The target 

behavior was defined as picking up the dice and dropping it into a plastic bin by letting the dice 

go. The primary target behavior was measured using event recording (Ledford et al., 2024). The 

results were reported as the total count of dice rolls.  

Instruction 

The primary dependent variable for answering the first primary research question was the 

cumulative number of mastered Spanish vocabulary-word sets. During a typical session, 3 

vocabulary words were presented 3 times during a set and presentation order was randomized. At 

the end of each session, the percent correct was calculated by dividing the number of correct 

Spanish words by the total number of Spanish words. The primary target behavior was the 

accurate naming of stimuli (sight words) in Spanish when presented with a verbal model of the 

English word and the question "How do you say X in Spanish?” (plus, a visual depiction for 

Matthew). An unprompted correct response was defined as engaging in a correct response (i.e., 

accurate vocalization) within 3 seconds of the task direction, in the absence of prompts (Chazin 

& Ledford, 2020). An unprompted error response was defined as a failure to emit the correct 
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response within the allotted time period or engaging in an incorrect response when given the task 

direction, within 3 seconds or failing to respond to the question.  For example, the implementer 

would show a picture of a sheep and say, “What is sheep in Spanish?” The participating child 

would respond with “oveja”. The primary target behavior was measured using a trial-based event 

recording system (Ledford et al., 2024). The results were reported as the cumulative number of 

mastered target responses to Spanish sight words. Mastery criteria were two sessions at 100% 

across three consecutive sessions. For further explanation, if a participant got two days at 100%, 

then that set of words was mastered and if a participant got one day at a 100% correct and then 

missed one singular word the next session, that participant needed the third session to also be at 

100%. 

 

Social Validity  

 

 The primary dependent variable during the social validity assessment was the number of 

times the participant selected the instructional method of a given condition when presented in an 

array of alternative options. The target behavior was defined as selecting a preferred condition 

from an array of condition visuals. The results were reported based on the cumulative number of 

times each condition was selected by the participant.  
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Interobserver Agreement 

 
 

Observers who were 1st and 2nd year master’s students from the Department of Special 

Education at Peabody College at Vanderbilt University were trained to complete the data 

collection sheet based on recorded session videos. Observers participated in three interobserver 

agreement (IOA) practice sessions. They were required to achieve at least 90% IOA across three 

practice sessions to be deemed reliable for participation in the study's IOA agreement. During the 

practice sessions, the observers would watch an instructional video and take IOA data to then 

compare IOA data with the main researchers. IOA observers collected data via video-recorded 

session observations using identical but separate data collection forms. IOA data was collected 

for 100% of sessions in each condition for each participant. It was expected that the instructional 

data would be sufficiently reliable by meeting the criterion of at least 90% agreement between 

primary and reliability data collectors. A 90% agreement criterion was set because each session 

consisted of only 12 trials, meaning that a single error in the IOA would be acceptable and is 

commonly used for the point-by-point method (Barton & Ledford, 2018). IOA was calculated 

using point-by-point agreement by dividing the number of agreements by the total number of 

agreements and disagreements for each session for both participants (Ledford & Lane, 2024). 

After computing agreement for every session, all session agreements were added together and 

divided by the sum of all agreements and disagreements to obtain an overall IOA percentage.  

Across all session, the overall IOA agreement for both participants for all sessions was a 99% 

agreement. The lowest IOA agreement was a 67% and the highest was a 100%. Procedural 
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fidelity was scored by dividing the number of correctly implemented steps by the total number of 

steps for every session for both participants. The main researcher implemented the study with 

99% fidelity. The lowest PF was an 85% and the highest was a 100%. 

 

Research Design 

 

Reinforcer Analysis 

 

 The reinforcer analysis utilized an A-B-A-B reversal design to demonstrate that the 

consequences, specifically the delivery of tokens for correct responses and attempts, served as 

effective reinforcers for both participants.  

 

Punisher Analysis 

 

 The punisher analysis utilized a nonconcurrent multiple baseline design across 

participants to demonstrate the efficacy of the error-correction system as a punisher by 

demonstrating its ability to suppress currently reinforced responses using an NCMB. This 

multiple baseline design included four participants, two of whom are included in this thesis.  
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Instruction 

 

The instruction analysis used an adapted alternating treatment design (AATD) to 

differentiate levels of acquisition in a non-reversible behavior (i.e., the acquisition of Spanish 

vocabulary words) and address comparison questions as evidence of the efficacy and adequacy 

of each instructional method. This design incorporated rapid iterative alternation (RIA), as 

described by Ledford and Gast (2024). Since the study involved four conditions and examined a 

non-reversible behavior, AATD was the most appropriate design to address the primary research 

questions. The four conditions were frequently alternated without ethical concerns, allowing for 

a comparison of the intervention conditions. Additionally, RIA designs are commonly used to 

compare the effectiveness and efficiency of multiple interventions, aligning with the research 

objectives (Ledford & Gast, 2024).  

 

Social Validity 

 

 The social validity assessment used a concurrent-chains method to identify consistent 

patterns of preference for specific instructional approaches. 
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Procedures 

 

This study included pre-assessment (pre-teaching and screening), reinforcer analysis, 

punisher analysis, and instructional phases (baseline/control and three instructional conditions). 

Prior to all sessions, participants were asked to select from an array of potential reinforcers what 

they would like to “work for”. Available options included toys, stickers, tattoos, scooters, 

tunnels, and time to play with a friend from their class.  

 

Token Pre-Teaching 

 

Before the start of the study, the researcher provided instruction on how the token 

reinforcement system operated. Participants were taught that earning more blocks would result in 

more playtime, while earning fewer blocks would result in less playtime. This concept was 

explained using a visual aid called the “timer tower,” which represented each block as equivalent 

to 15 seconds of play. Participants could earn up to a maximum of 3 minutes (12 blocks) of 

access to their preferred reinforcers (toys). To assess understanding, participants were shown two 

sets of blocks—one with 3 blocks and another with 12—and were asked to identify which set 

represented more playtime. Both participants correctly indicated that more blocks equaled more 

time to play (see Appendix H for the instructional script).  
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Screening 

 

The researchers screened 57 pre-arranged vocabulary words in both English and Spanish. 

During the screening for English, the researchers reviewed the contingency by saying, "I’m 

going to show you some pictures, and I want you to tell me what they are. It’s okay if you don’t 

know the answer—just try your best. You’ll get some tokens for sitting with me and looking at 

my pictures." The researchers presented each stimulus once, simultaneously asking, "What is 

this?" or "What about this one?". On a VR4 schedule, praise for attending and participation 

behavior was given.   

During the screening for Spanish, the researcher reviewed the contingency by saying, 

"Most of the time, I speak English. 'Yes' is an English word, but you can also say ' Sí,' which 

means 'yes' in Spanish. I’m going to show you some pictures and ask you how to say the word in 

Spanish. It’s okay if you don’t know the answer—just try your best. You’ll get some tokens for 

sitting with me and looking at my pictures." The researcher then presented each stimulus once, 

simultaneously asking, "What is (English word) in Spanish?". On a VR4 schedule, praise for 

attending and participation behavior was given.  

Based on the screening, if all the words were unknown in Spanish, they were separated 

into groups by the number of syllables. The words were sorted into four groups of 12 words, 

ensuring that each group contained the same number of words with 1, 2, or 3 syllables and an 

equal number of words with repeating first or last sounds. The word lists in each group were 

intended to be equally difficult and was randomly assigned to one of the four conditions for one 
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participant. The groups were randomly assigned using a randomized generator. To 

counterbalance the group assignment for the second participant, we determined which group 

would be for what condition (see appendix B for counterbalance).  

 

Reinforcer Analysis 

 

Reinforcer assessments were conducted to determine the effectiveness of the 

reinforcement system for participants. An A-B-A-B design was used to answer the question, 

"Does the provision of tokens and praise serve as a reinforcer?" One piece of paper with two 

different colored sides and multiple books were presented to the participants. Matthew received 

three sessions and John received six sessions across two days. The number of sessions were 

randomly assigned using a randomized generator.  

 

Extinction 

 

 Prior to initiating this condition, the participants were told, "Here is a paper and here are 

some books. To turn the paper over, pick it up, turn it over, and put it down. But nothing will 

happen. You can also look at the books instead." The implementer modeled the paper-turning 

behavior and explained that nothing would happen when the child engaged in that behavior. The 

participants practiced turning the paper according to the operational definition. The extinction 

condition continued until three low, stable data points were obtained. Once these data points 
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were reached, the researcher moved on to the FR1 condition. The programmed consequences for 

flipping the paper and social interactions were that the behavior was ignored. No tokens were 

given for paper turns or reading the book. Once a session ended, it started again by the researcher 

saying, “we are going to do it again” and re-said the contingency review.  

 

FR1 

 

This condition was similar to the extinction condition with the following exception: a 

token was provided for every instance of paper-turning behavior. The instruction was: "Here is a 

paper and some books. To turn the paper over, pick it up, turn it over, and put it down. I will tell 

you 'good job' and give you a token. You can look at the books instead, but you won’t earn a 

token." The implementer provided verbal praise and a token block on an FR1 schedule in 

response to each paper-turning behavior. Acceptable praise included phrases such as "good job," 

"great work," "wow," and "amazing." All praise was said enthusiastically to establish a 

reinforcing effect. Each session lasted 30 s, and the condition ended after three sessions with 

stable data points, showing the effectiveness of the tokens and praise as reinforcers. 

 

Punisher Analysis 

 

The purpose of the punisher analysis was to evaluate whether the corrective consequence 

to be used during the methods comparison functioned as a punisher. To rule out extinction as an 
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alternative explanation for response suppression, dice rolling was reinforced on a variable 

interval (VI) 20-s schedule during all phases of this analysis (i.e., baseline, immediate contingent 

instruction), reinforcers were provided on a VI-20s schedule. This analysis evaluated error 

correction, showing that immediate contingent instruction for incorrect responses in the 

differential reinforcement plus immediate contingent instruction condition served as an effective 

punisher in the main study. Each session lasted 30 seconds. Matthew received twelve sessions 

and John received three sessions in one day. The number of sessions were randomly assigned 

using a randomized generator.  

 

Baseline (Sr+ (VI-20s)) 

 

The number of sessions was pre-determined, consistent with a non-concurrent multiple 

baseline design evaluation. The implementer presented the dice and some books and provided 

the contingency review. The contingency review was provided: “Here is a dice and some books. 

To roll the dice the right way, you have to pick it up and then drop it. You can roll the dice like 

this [model with pause between steps]. You aren’t going to get a token every time. See how many 

you can get. Let’s practice." [Praise and a token were given for each roll after FR1, and VR2 was 

provided]. "Great. Remember, you can also look at the books instead, but you won’t earn a 

token.” The implementer provided praise and tokens on a VI-20s schedule.  
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Immediate Contingent Instruction (Sr+ (VI-20s) + Sp+(FRI)) 

 

 The implementer transitioned from the pre-determined Sr+ (VI-20s) condition to the Sr+ ( 

VI-20s) + Sp+(FRI) condition. The implementer provided praise and tokens for each dice roll 

after the VI-20s timer buzzed and punished dice rolling with error correction on an FR1 

schedule. The acceptable punishment behaviors included polite language such as, “No, I would 

like you to stop rolling the dice now. Can you please read the book instead?” “No, I would like 

you to stop rolling the dice and read the book.” “No, I would like you to leave the dice inside the 

bin. Can you please read the book instead?” “No, I would like you to leave the dice inside the bin 

and read the book.”   

 

Main Study: Instructional Comparison 

 

In the AATD portion of the study, there were four instruction conditions. The conditions 

were: Differential Reinforcement, Differential Reinforcement with Immediate Contingent 

Instruction (i.e., error correction), Reinforce Attempts with Delayed Contingent Instruction and a 

control condition. All instructional conditions were completed once, followed by a control 

condition, before any condition was repeated. Instructional conditions were randomly ordered. 

Each condition was assigned its own group of words (described above), which were organized 

into four sets of three words (matched for syllable count). Word sets were presented sequentially, 

with the first set of three remaining the focus of instruction until they were mastered. Then, the 
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second set was introduced and remained the focus of instruction until mastery. This continued 

until either (1) all four sets of words were mastered in the relevant condition, or (2) four sets of 

words were mastered in an alternative condition. That is, the comparison stopped when the most 

efficient instructional method yielded mastery of Spanish words across all four assigned sets.  

During each session, a total of 12 trials were presented with three words in randomized 

order, with four trials per word. No stimulus was presented more than twice in a row, and the 

order of stimuli was pre-determined and written on the data sheet.  Each condition was correlated 

with a color and shape and was presented at the same time as a contingency review that preceded 

session onset. This was done to condition these materials as discriminative stimuli so that 

responses toward them could serve as the initial link of a concurrent-chains preference 

assessment programmed for the end of the study.     

The implementer conducted a contingency review for each condition during the 

instructional procedures and pre-taught each word. For Matthew, the implementer showed the 

picture and said, ‘(English word) in Spanish is (Spanish word).’ For example, ‘Fire in Spanish is 

fuego).’ For John, the implementor said, ‘(English word) in Spanish is (Spanish word).’ without 

the use of a picture card. Pre-teaching was done once at the beginning of the session after the 

contingency review for all three words (one trial per word). Then, the implementer asked the 

participant to choose a reinforcer and spent 1-2 minutes selecting reinforcers and talking with the 

child about the reinforcers and/or engaging other small talk.   

During the session, the implementer presented each stimulus four times in the pre-

determined randomized order and simultaneously said, ‘What is XXX in Spanish?’ Or ‘How do 
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you say XXX in Spanish?’ At the end of the instruction, the implementer complimented the 

participants for their effort, counted the number of blocks, and discussed the amount of time the 

participants would have to play with their reinforcers.  

 

Baseline  

 

During the baseline conditions, the researcher presented each picture of vocabulary 

(Matthew) or vocabulary without the picture (John) from a pre-determined word list once, while 

simultaneously asking, "What is (English word) in Spanish?" or "How do you say (English 

word) in Spanish?" Each participant was asked about the same 48 words all which were words 

that were intermixed from all conditions. The words used were sorted into sets after baseline 

probes (i.e., after evidence that the child didn't know the words to be used) and these sets were 

made to be similar in difficulty level in terms of having words with different syllable counts. On 

a VR-4 schedule, the researchers praised attending and participation behaviors by providing 

acceptable praise statements such as, "Thanks for sitting with me," "You’re doing a nice job 

looking at my pictures," and "I love how you are paying attention."  

 

Differential Reinforcement (DR) 

 

To begin each session, a contingency review was provided: “Today, it’s a (color, shape) 

day. Touch the (color, shape). Great! That means today I’m going to ask you to tell me the names 
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of these pictures in Spanish. If you get them right, you’ll get a token (point to visual). If you get 

them wrong, nothing happens (point to visual).” The implementer provided praise and a token 

for correct answers on an FR1 schedule. For incorrect answers, the implementer marked the 

response as incorrect on the data sheet and immediately began the next trial.   

 

Differential Reinforcement with Immediate Contingent Instruction (DR+ICI)  (i.e., Error 

Correction) 

 

 To begin each session, the implementer presented and labeled the discriminative 

stimulus (e.g., “Today is a purple circle day”): “Today, it’s a (color, shape) day. Touch the (color, 

shape). Great! That means today I’m going to ask you to tell me the names of these pictures in 

Spanish. If you get them right, you’ll get a token. If you get them wrong, I’ll tell you the right 

answer.” The implementer provided praise and a token for correct answers on an FR1 schedule. 

For incorrect answers, the implementer said, “It’s [enunciate Spanish word slowly],” following 

the FR1 schedule, and marked the response as incorrect on the datasheet. No opportunity to 

respond was provided, and no reinforcement was given if the child repeated the word.   

 

Reinforce Attempts with Delayed Contingent Instruction (RA+DCI) 

 

To begin each session, the implementer presented and labeled the discriminative stimulus 

(e.g., “Today is a green diamond day”). Touch the (color, shape). Great! That means today I’m 
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going to ask you to tell me the names of these pictures in Spanish, and if you get them right, 

nothing happens. If you get them wrong, nothing happens. You can earn tokens for listening and 

trying your best. At the very end, I may show you a few extra pictures.” The implementer 

provided praise and a token for answering the question on an FR1 schedule. The implementer 

ignored whether the child’s answers were correct or incorrect. Acceptable praise behaviors 

included: “Thanks for sitting with me,” “You’re doing a nice job looking at my pictures,” and “I 

love how you’re paying attention.”  

After completing each session, the implementer then showed the pictures of all missed 

stimuli after saying, “Okay, I have a few more pictures to show you before we XXXX (e.g., go 

back to class, go play with your friends).” If a participant missed one stimulus three times, the 

implementer presented that stimulus three trials in a row. If a participant missed each stimulus 

once, the implementer presented all stimuli once, in random order. This condition was intended 

to offer the same supplemental instructional opportunities afforded to participants through the 

ICI condition in a format that was unlikely to be punishing (i.e., this condition served as a 

contrast to ICI that allowed us to control for information while attempting to isolate and quantify 

the value to instructional efficiency afforded by a punishing contingency, specifically). 

 

Control 

 

 The implementor did not have a contingency review for the control condition. Instead, 

the implementor asked ‘What is XXX in Spanish?’ Or ‘How do you say XXX in Spanish?’ using a 
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set of predetermined words that had not been taught. This was to ensure the child was not 

learning Spanish outside of the designated research time. The implementer ignored the child’s 

answers. The child only needed to give an answer once per word (3 trials per session). 

Everything else was the same, procedurally. 

 

Social Validity  

 

The social validity assessment aimed to identify consistent patterns of preference for 

specific instructional approaches. After the participant mastered all four sets of 12 words 

assigned for a specific condition, the participant was asked “What day would you like to do 

today?”.  The participant then chose the condition they preferred for that session from the array 

of condition visuals. The results were reported based on the condition selected by the participant. 

 To determine the extent to which the most efficient instructional method was also an 

instructional method preferred by participants, we conducted a concurrent-chains preference 

assessment (Hanley et al., 1997) after each participant completed the main study. During the 

initial link of the chain, stimuli correlated with each instructional condition (described above) 

were displayed equidistant from each other, and from the participant, and the implementer said, 

“What day would you like to do today?”. Touching a specific set of correlated stimuli initiated 

the terminal link of the chain, which entailed exposure to the selected instructional method in the 

presence of a novel (and unmastered) word set using the same session format described in the 

main study. The next day, initial-link stimuli were re-presented, and a new trial was initiated. 
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With an assumption that terminal-link selections could be interpreted as preference for correlated 

instructional methods, this continued until a clear preference emerged (e.g., three consecutive 

choices for a specific procedure).  

 

RESULTS 

 

Pre-Assessment  

 

Both participants were able to identify each picture in English (100%) but were not able 

to identify the vocabulary pictures in Spanish (0%).  

 

Reinforcer Analysis  

 

Using an A-B-A-B design, the reinforcer analysis demonstrated the consequences serve 

as effective reinforcers. Both participants demonstrated the effects of the delivery of tokens for 

turning the paper and the delivery of tokens increased the target behavior of paper turns. For 

Matthew, in condition A1 no instances of paper turns were observed but in condition B2 an 

increasing trend of paper turns occurred going from 1 to 6 and then to 11 paper turns. Then when 

earning reinforcement (tokens) was withdrawn paper turns went back down to 1 then 0 paper 

turns. Once the condition changed back to B2 paper flips increased significantly going from 10 

to 18 and 17 paper flips. For John, in condition A1 no instances of paper turns were observed but 
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in condition B2 an increasing trend of paper turns occurred going from 2, 1, 3, 3, and 2 paper 

flips. Then when earning reinforcement was withdrawn paper turns went back down to zero 

paper turns. Once the condition changed back to B2 paper flips increased significantly going 

from 2, 5, 13, 10 and 11 paper turns.   

  

 

Figure 1. Reinforcement Analysis 
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Punisher Analysis   

 

The punisher analysis demonstrated the consequences (e.g., error correction) served as 

effective punishers. Both participants demonstrated the effects of the delivery of a punisher 

statement in reducing the target behavior of rolling dice. Once the punisher statement was 

presented, the participants stopped rolling the dice for the remainder of the assessment. For 

Matthew, high levels of dice rolls were observed during condition A, but once condition B 

started no dice rolling was observed. The same pattern was observed with John.   
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Figure 2. Punishment Analysis 

 

Main Study: Instructional Comparison  

 

In the main study, the differential reinforcement with immediate contingent instruction 

(DR+ICI) (Error correction) showed faster acquisition of Spanish vocabulary compared to the 

other conditions for John. Other conditions were close but not as effective as DR+ICI. For 

Matthew, differential reinforcement (DR) and reinforce attempts with delayed contingent 

instruction (RA+DCI) showed faster acquisition compared to DR+ICI. The criterion for stopping 

the implementation of sessions was reaching mastery of 12 words in one of the four conditions.   
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Using visual analysis, we assessed differences in the trend of cumulative target 

mastery. All four conditions started at no words mastered (0%) and then showed an upward trend 

for all conditions. For Matthew, the rate of mastery in the DR condition increased faster. For 

John, the rate of mastery in the DR+ ICI condition increased faster. Since the AATD includes 

more than two intervention conditions that are expected to be effective, the relative efficiency of 

each procedure was the primary focus of interest. The graph shows initial low levels of mastery, 

followed by an increasing trend for all three conditions at different rates. A control condition was 

also put in place to assure the words were learned due to the intervention and not an outside 

source.    

 For Matthew, DR (Differential Reinforcement) reached mastery criterion first, then 

RA+DCI (Reinforced attempts + delayed contingent instruction) reached mastery criterion 

second (based off the randomized order for the condition set), and lastly DR+ICI (Error 

Correction). The first set of words to be mastered was in the DR condition, followed by DR+ICI, 

and RA+DCI. After mastering his first set in DR+ICI and RA+DCI, Matthew mastered his 

second set in DR. It took Matthew longer to master his second set in DR+ICI and RA+DCI, but 

again the order remained of DR+ICI and then RA+DCI. After around a hundred sessions all 

conditions had mastered two sets. The third set to be mastered was DR and then RA+DCI and 

finally DR+ICI. The third set in DR+ICI was harder for Matthew to learn; therefore, taking him 

longer than the other conditions to master. Matthew was very close to mastering his fourth set in 

DR+ICI when he mastered DR and RA+DCI.  
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For John, DR+ICI (Error Correction) reached the mastery criterion first, the next closest 

condition to reaching mastery criterion was reinforced attempts + delayed contingent instruction 

(RA+DCI), and lastly, DR. The first set of words to be mastered was in the DR condition, 

followed by DR+ICI, and then RA+DCI. For the second set of words, DR continued to be in the 

lead, followed by RA+DCI, and then DR+ICI. By the second set, DR+ICI quickly became in the 

lead by mastering the last two sets of words. During this time, DR had still only mastered two 

sets and RA+DCI had recently mastered it’s third set.   

A functional relation was identified for the primary dependent variable based on 

the cumulative Spanish word acquisition between the DR+ ICI condition, which includes a  

punishment component, and the other two reinforcement conditions (DR and RA+ DCI).  

For Matthew, the DR and RA+DCI conditions resulted in more efficient acquisition and 

faster acquisition than DR+ICI, as the data points display an increasing trend with a higher 

cumulative number of mastered Spanish vocabulary words. DR was slightly more efficient than 

RA+DCI, as mastery criteria were reached sooner in the DR condition. DR and RA+DCI was 

more efficient than DR+ICI as mastery criterion was reached sooner. This resulted in the 

presence of a functional relation for all instructional procedures (DR+ICI, DR, and RA+DCI) 

compared to the control condition.  

For John, the DR+ ICI condition resulted in more efficient acquisition than the other two 

intervention conditions, as the data points display an increasing trend with a higher cumulative 

number of mastered Spanish vocabulary words. It was more efficient than the other conditions, 

as mastery criteria were reached sooner in the DR+ ICI condition. This resulted in the presence 
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of a functional relation for all instructional procedures (DR+ICI, DR, and RA+DCI) compared to 

the control condition.  

On average, it took Matthew 12 sessions to master a set in DR+ICI, 9.75 sessions to 

master a set in RA+DCI, and 10 sessions to master a set in DR. On average it took John, 5.75 

sessions to master a set in DR+ICI, 8.33 sessions to master a set in RA+DCI and 6.5 sessions to 

master a set in DR.  

Table 1 

Number of Sessions to Mastery per Set 

 

 Set DR RA+DCI DR+ICI Control 

Matthew 1 13 19 19 N/A 

2 6 8 6 - 

3 12 5 11 - 

4 9 7 N/A - 

Average 10 9.75 12 - 

John 1 8 11 10 N/A 

2 5 5 5 - 

3 N/A 9 4 - 

4 N/A N/A 4 - 

Average 6.5 8.33 5.75 - 
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Figure 3. Cumulative Mastery 
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Figure 4. Conditions 
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Social Validity  

 

 The social validity assessment demonstrated the preferred method of instruction for both 

participants.  

 For John, when asked “What day would you like to do today?” he chose DR+ICI three 

consecutive days in a row as his preferred method of instruction. This was also the instructional 

method that he demonstrated faster acquisition and reached mastery criterion in.  

 For Matthew, when asked “What day would you like to do today?” he chose RA+DCI 

three consecutive days in a row as his preferred method of instruction. This was also one of the 

instructional methods he demonstrated fast acquisition and reached mastery criterion.  

  

DISCUSSION 

 

This study aimed to contribute to previous literature and add supporting evidence for 

whether punishment procedures (including error correction), which are sometimes characterized 

as aversive and unethical, are effective and preferred components of instruction. Few studies had 

directly compared the effectiveness of error correction procedures to reinforcement-only 

procedures for instruction in early childhood educational settings. The results provided 

information regarding the relative effects of immediate and delayed punishment versus 

reinforcement-only procedures when teaching expressive labels in Spanish. A functional relation 

was identified for the primary dependent variable based on the cumulative Spanish word 
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acquisition between the DR+ ICI condition, which includes a punishment component, and the 

other two reinforcement conditions (DR and RA+ DCI).   

This study contributes to the existing literature on error-correction and instructional 

methods for early childhood learners. To our knowledge this is the first study to evaluate the 

effectiveness of DR+ICI, DR, and RA+DCI and evaluated the social validity of each condition, 

as reported by the learners themselves.  

The findings of this study have implications for early childhood learners and the ways in 

which they are taught effectively and efficiently. Within the field of ABA, there is a hesitation to 

use punishment procedures. If a behavior analyst were to use a punishment procedure it is 

usually as a “last resort”. Our research findings demonstrate that, in at least some cases, learners 

acquire new behaviors faster when a punishment procedure (error correction) is used and would 

rather learn using error correction over other instructional methods. 

While DR+ICI was effective and had the fastest acquisition for John, it was not most 

effective for Matthew. Matthew’s most effective instructional method was DR. This might be 

because during DR, Matthew found the silence of not getting any verbal feedback punishing and 

he tried his hardest to avoid that response. He also knew that during DR+ICI he would get verbal 

feedback and during RA+DCI he would get reinforcement either way. Lastly, the third set of 

DR+ICI was a harder set of Spanish words for him to memorize.  

The findings of this study also have research implications that allow researchers to learn 

from our methodology. When using an AATD design many researchers only demonstrate the use 

of “one set” within the whole study and make a claim based off one demonstration. In this study, 
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we used four different demonstrations (4 sets of 12 words total per instructional method) to 

indicate which instructional method leads to faster acquisition. The first condition mastered 

within set one was not always the set that learned fastest. For John, he mastered a set of words in 

DR first but learned fastest overall in the DR+ICI condition. Matthew did learn fastest overall 

with the condition he mastered first. This suggests that learning is unique to each learner and 

needs to be individualized to the learner based off their preferences and the way in which they 

learn.  

Despite the contributions this study makes to the research on punishment and its practical 

implications, some limitations were noted. Halfway through the study, the researcher needed to 

adjust the reinforcement procedure for Matthew because the reinforcers that were once 

reinforcing were no longer reinforcing for him and consequently, slowed his acquisition. It was 

decided that, in addition to his big reinforcer at the end, he would receive a tattoo, sticker or 

bubbles after every correct word. This boosted his engagement and motivation to answer 

correctly. For John, the researcher learned that he had a vast imagination and would play 

scenarios in his head that would distract him from attending to the questions asked by the 

researcher. The researcher needed to repeat the word multiple times to make sure John was 

attending to the word for effective instruction overall. Both adjustments were individualized to 

the present learners, making it important to make necessary adjustments when needed. Because 

the same modifications were used in all instructional conditions, these changes had limited 

influence on outcomes but may be important when considering instruction in practice. 
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Also, both participants came from a well-resourced preschool that prioritizes the needs of 

their students. Matthew had no diagnoses, and John had a visual impairment. This study may not 

generalize to learners who do not attend a well-resourced preschool or who have different 

characteristics than the children included in this study.  

Lastly, more research is needed to determine the reasons why children prefer some 

instructional procedures over others.  

Despite these limitations, this study adds to the literature on punishment in the field of 

ABA and suggests that the use of error correction to teach early childhood learners results in 

better outcomes in at least some cases.  
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APPENDIX A 

 

Screening Data Sheet 
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APPENDIX B 

 

Condition Tracking 
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APPENDIX C 

 

Reinforcer Analysis Data Collection Sheet 
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APPENDIX D 

 

Punisher Analysis Data Collection Sheet 
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APPENDIX E 

 

Reinforcer and Punisher Analysis PF Data Collection sheet 
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APPENDIX F 

 

Instructional Condition Data Collection Sheet 
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APPENDIX G 

 

Instructional Condition PF Data Collection Sheet 
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APPENDIX H 

 

Condition Visuals 

  

Differential Reinforcement  

  

Differential Reinforcement + Immediate Contingent Instruction  

  

  

Reinforce Attempts + Delayed Contingent Instruction  
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APPENDIX I 

Prerequisite Teaching 

Materials present: Tokens (blocks), timer, reinforcers  

Instruction: I want to show you how these blocks show you how much time you can play with  

this treasure box. The taller I stack the blocks, the more time you get. See this small tower  (show 

two blocks, and place in front of visual). It means you get a little time with your toys. Set timer, 

give them 30 s to play with toys. This really tall tower (show 12 blocks and place in front of 

tower) means you get a lot of time to play with your toys. Set timer, give them 3 min to play with 

toys. At 30 s mark, comment that they are getting a lot of time to play with their toys.  

Comprehension check: Show two towers, one with 3 blocks and one with 10 blocks. OK, if  

you want a lot of time to play with your toys, which tower would you pick? Responses: Right!  

The more blocks you get, the longer you get to play. Or: Remember, if you want a long time to  

play, you need a more blocks to make a tall tower. If they failed the first attempt, repeat with the 

12 and 2 block arrays.  
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