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CHAPTER I

INTRODUCTION

In Applied Behavior Analysis (ABA), current research and intervention practices
the use of punishment procedures are becoming harder to find. The Behavior Analyst
Certification Board ethics code 2.14, which focuses on selecting, designing, and
implementing interventions includes a requirement that all analysts prioritize procedures
that focus on positive reinforcement procedures (Ethics Code for Behavior Analysts). The
goal of this thesis is to evaluate effective instructional procedures, explore the potential
benefits of punishment procedures for learning development, and discover what happens
when we combine reinforcement with punishment procedures (vocal error correction). As

well as give insight into the effectiveness.

REINFORCEMENT

Cooper (2019) defines positive reinforcement as something that occurs when a
stimulus is presented or removed following a response and, in the future, increases the

frequency of that behavior in similar circumstances.



Perone (2003) emphasizes that relying exclusively on positive reinforcement a
lead to issues such as the underdevelopment of intrinsic motivation and increased
behavioral problems when reinforcements are unavailable. He contends that this reliance
can result in an ineffective approach to behavior management, ultimately necessitating
the reconsideration of punishment procedures as a viable option for promoting learning
and behavior change. Perone believes it is essential to explore how a balanced approach
that incorporates both reinforcement and punishment can lead to more effective

instructional outcomes.

Graber and Graber (2019) further stress that behavior analysts must recognize the
ethical complexities involved in applying punishment, suggesting that, when used
judiciously, punishment can be a tool that aligns with ethical obligations to enhance
learning outcomes and overall client welfare. Further emphasizing Perone’s point that is
an essential to explore how a balanced approach that incorporates both reinforcement and

punishment can lead to more effective instructional outcomes.

Wright et al. (2012) conducted a study exploring the combined effects of error
correction and goal setting with reinforcement on the acquisition of tacts for unknown
nouns in individuals with autism. The researchers implemented error correction
procedures immediately after an incorrect response, providing corrective feedback to
promote learning. They also utilized goal setting to create specific, measurable targets for

the participants. When a participant gave an incorrect response, the instructor



immediately provided corrective feedback, such as saying, "No, that's not a dog; it's a
giraffe," followed by modeling the correct response, "This is a giraffe." The participant
was then re-prompted, giving them another opportunity to respond correctly using the
newly provided information. The findings indicated that combining error correction and
reinforcement significantly improved the acquisition of tacts compared to using
reinforcement alone. This study demonstrates the effectiveness of integrating error
correction with other instructional strategies, reinforcing the idea that punishment

procedures can enhance learning outcomes in children with autism.

PUNISHMENT

Punishment is defined by Cooper (2019) when a response is followed
immediately by a stimulus change that decreases the future frequency of that type of

behavior.

The application of punishment procedures within instructional contexts remains a
topic of discussion, especially considering ethical considerations surrounding their use.
Graber and Graber (2019) emphasize the unique challenges behavior analysts face in
articulating their ethical obligations when it comes to punishment. They argue that while

the ethics code prioritizes positive reinforcement, it is essential for analysts to consider



the context and the potential benefits of punishment, especially in ensuring the welfare of
clients. The authors suggest that a understanding of punishment, grounded in ethical
considerations, is important for developing effective interventions that also prioritize

client dignity and welfare.

Townley-Cochran et al. (2017), did a study with the purpose of comparing the
effectiveness of modeling versus modeling plus error correction. Error correction was a
form of punishment in this study. It was used to decrease the future frequency of incorrect
responding. In the study researchers taught participants to label names of two sets of
stimuli. The participants were three children all diagnosed with Autism. The modeling in
this study was the instructor in a neutral tone saying the correct response “It’s a Cowboy”
(Townley - Crochran et al. 2017). The modeling plus error correction procedure added the
corrective statement no in front of the modeling statement. The researchers concluded
that learners with autism and labeled as high functioning can acquire skills using different

kinds of error correction procedures and the skills taught are maintained.

Fisher et al. (1993), did a study with the purpose to research if FCT can be
generalized across different clients with destructive behavior, the limits of FCT, and how
to increase the generalization of FCT. In the study, the punishment procedure consisted of
a verbal prompt or reprimand and physical guidance/prompting to complete the request.
The researchers concluded that with FCT alone one client met the reduction goal, but the

reduction was not generalizable across settings. FCT + extinction was effective in



reduction for one client but was not generalizable across settings. FCT + punishment was

the most effective and generalized method across clients.

Critchfield (2017) adds to the punishment discussion by arguing that punishment
can serve as a valuable social "adhesive." While punishment is often viewed negatively,
he contends that it plays a critical role in maintaining social order and cohesion.
According to Critchfield, punishment can deter maladaptive behaviors, facilitating
smoother social interactions and fostering environments where positive behaviors are
more likely to flourish. He asserts that when used appropriately, punishment can
complement reinforcement strategies, leading to more effective behavioral interventions

that promote learning and socialization.

USE OF PUNISHMENT PROCEDURES

An importance in my thesis to help clarify if despite the bias in instructional
settings using punishment in ABA if it's truly effective in the instructional process.
Teachers use error correction procedures all the time (which can be defined as

punishment).

Despite that in Kelly’s study, they measured the bias using reinforcement versus
punishment interventions in teachers in ABA versus mainstream school. The results

showed that teachers in ABA were “anti-punishment and pro-reinforcement for both good



and bad behavior” (Kelly & colleague 2015). While the mainstream teachers “were pro-
punishment for bad behaviors and pro-reinforcement for good behavior” (Kelly &

colleague 2015).

RESEARCH QUESTIONS

The purpose of this study is to add a better understanding of punishment
procedures to current research. This study aims to give a deeper understanding to how
appropriate it is to use punishment procedures in instructional settings. This study
addresses the following research questions: a) Does vocal error correction serve as a
punisher? b) Does provision of tokens and praise serve as a reinforcer?; c¢) Which
instructional condition results in the most efficient acquisition of the target behavior?; d)
Which instructional condition do participants choose when given the opportunity to select

the condition for a session?



CHAPTER II

RESEARCH DESIGN AND PROCEDURES

PARTICIPANT

Participants for this study were enrolled in a university affiliated childcare. The
researcher recruited two participants after discussion with the classroom teachers and the
preschool’s Board-Certified Behavior Analyst (BCBA). The participants' caregivers were
given consent forms that disclosed details about the purpose of the study and expectations
of participating in the study. It also detailed the risks and benefits of consenting to the
children’s participation. The child’s assent was established at the start of each session by

asking “Do you want to come work with me?”.

Connor was 4 years old at the start of this study. He was a white male who

received speech services from the school-based Speech Language Pathologist.

The primary implementer was a 25 year old Black female working towards a
master’s degree in applied behavior analysis, who held special education teacher
certification in Ohio. The primary implementer implemented all sessions and was

familiar with the participants because she assisted in conducting activities for children at



the school who did not nap for an hour each school day. Data were collected by the

primary implementer as well as a White female and Asian female graduate students.

INCLUSION AND EXCLUSION CRITERIA

The inclusion criteria for this study were having no to minimal previous Spanish
experience. This study focused on Spanish words acquisition; it is important the student
doesn’t have a mastery of the Spanish language to show accurate acquisition. The second
inclusion criteria are having an echoic repertoire. The error correction for this study is
verbal. The learner needs the skill set to be able to imitate the correct pronunciation of the
correct Spanish word when corrected. The final inclusion criteria are being able to
expressively label items in English. The participant will be required to tact objects in
Spanish. To be able to fully prove learning in Spanish the participant must also be able to

identify the items in English.

Exclusion Criteria for this study is a demonstrated insensitivity to our programmed
reinforcement system and our programmed error-correction (punishment) system. For the
reinforcement section of this study implementers will be using tokens to represent time
earned with reinforcers. If participant behavior was not sensitive to contingent token
delivery, as evidenced by a lack of experimental control during the reinforcer analysis, they
would have been excluded from the study. Likewise, programmed punishers entailed the

immediate description of what behavior should have occurred, contingent on each



“incorrect” response. If participant behavior was not sensitive to contingent error
correction, as evidenced by a lack of a demonstration of effect during the punisher analysis,

they would have been excluded from the study.

A final exclusionary criterion is not being able to attend to an arbitrary task for at
least 5 minutes. While to the caregivers the participant learning Spanish can be seen as a
very useful skill, to the child this can be perceived as an arbitrary task. For this study it is
important to ensure the participant can sit through an entire session and be engaged with a

task that they don’t find hold any value to them.

SETTINGS AND MATERIALS

All sessions occurred in a resource room outside of the participants typical
classroom within the university-based preschool. One participant and the primary

implementer sat at a table inside the resource room with all needed materials.

The implementer and data collectors collected pre-assessment data with handheld
computers (e.g., iPhones) which collected data collection software (i.e., Countee). All skill
acquisition data was collected with paper data collection sheets (Appendix A). All sessions
were recorded on a video camera and data were collected after the session through the

recorded videos of the session that were stored on a secure server.



The materials used during the intervention session included tact cards of Spanish
words. Each tact card featured an image on the front representing the corresponding word
(e.g., a picture of a cow for the word “cow”), while the reverse side displayed the word in

Spanish along with a breakdown of its syllables.

Four distinct visual cues were utilized to denote the experimental conditions: a
yellow square (paired with the reinforced attempts condition), a pink star (paired with the
differential reinforcement condition), a green diamond (paired with the reinforced attempts
with delayed contingent instruction condition), and a purple circle (paired with the
differential reinforcement plus immediate contingent instruction condition). On the reverse
side of the visual cues there was a visual contingency review that showed the participant
how they would earn tokens for each condition. These visual indicators were associated

with their respective conditions throughout the study.

Stickers that used the same images as those shown on the tact cards were used to
show mastery of the target words. They were placed on the front side of the visual cues as
Connor mastered words in each condition. A token economy system was utilized, where
snap cubes were used to represent tokens. Additionally, the session duration was monitored
using the Time Timer app, which provided a visual representation of the session length

exclusively for Connor.

RESPONSE DEFINITION AND MEASUREMENT SYSTEM

10



Data were collected using trial-based event recording, and each response was
coded as either “correct” or “error”. A correct response was defined as the participant
accurately verbalizing the target word in Spanish when prompted with the question,
"What is the English word in Spanish?" On the contrary, an incorrect response was
operationalized as the participant vocalizing an inaccurate or non-target word in Spanish

in response to the same prompt.

The primary dependent variable is the cumulative number of mastered targets.
Mastery criterion was two consecutive sessions with 100% independent correct responses
in Spanish. During each session, each of three Spanish words were presented four times
each which equals 12 trials per session. Each of the 4 conditions of this study was
assigned 12 Spanish words. Each time in a condition that the participant met mastery

criterion a new word was added to replace the previously mastered word.

INTEROBSERVER AGREEMENT

Observers were trained by the implementer on how to fill out the data collection
form based on session recorded video. Observers did one training session and were
required to reach 80% IOA across three practice videos before doing IOA agreements on
thesis videos. 80% IOA was chosen because there is a chance of error on both data
collector sides so 80% helps to ensure good data is being taken and leaves room for

human error.

11



IOA data were collected every 4 sessions. It was randomly selected to ensure
fidelity of data collection. It was calculated using the Point-by-Point Agreement (Ledford

& Lane 2024).

PROCEDURAL FIDELITY

Observers were trained by the implementer on how to fill out the data collection
form based on session recorded video. Observers did two training session and were
required to reach 80% accuracy across three practice videos before collecting procedural
fidelity data on thesis videos. 80% accuracy was chosen because there is a chance of error
on both data collector sides so 80% helps to ensure good data is being taken and leaves

room for human error.

Procedural data were collected every 4 sessions. It was randomly selected to
ensure fidelity of data collection. It was calculated using the Point-by-Point Agreement

(Ledford & Lane 2024).

EXPERIMENTAL DESIGN

12



During the reinforcer analysis, we used an ABAB reversal design to demonstrate
that consequences (i.e., contingent token delivery) programmed for correct responses
(and attempts) in all conditions of the main study served reinforcing functions. During the
punishment analysis, we used a nonconcurrent multiple baselines across participants
design to demonstrate that consequences (i.e., immediate contingent instruction)
programmed for incorrect responses programmed into the differential reinforcement plus
immediate contingent instruction condition of the main study served as punishers. During
the assessment of social validity, we used a concurrent-chains analysis to establish

replicable patterns of preference for specific approaches to instruction.

The main study used an Adapted Alternating Treatment Design (AATD). This
study uses an AATD design because it will change conditions frequently. This study also

aims to evaluate multiple behavior sets in an untested intervention.

During the baseline condition, the primary implementer tests for potential
exposure to Spanish words; if the participant has been exposed and shows fluency in
Spanish, they are no longer eligible for the study. AATD controls for history and
maturation by distributing external events and natural developmental changes evenly
across all conditions (Ledford & Gast, 2024). Since treatments are alternated frequently,
any historical events or maturation effects are unlikely to consistently impact one specific
condition. This minimizes the risk of attributing changes in the dependent variable to

external factors, ensuring that differences in outcomes are more likely due to the

13



treatment itself. To detect maturation the session duration times are short. The pre-
assessment trails are 30s long. The participants are pulled five days a week up to twice a
day. When detecting testing there is no increased threat. The conditions have short
session times as well as reinforcing participants' attempts in some conditions. There was
also no increased threat in data instability. Threats are controlled by not switching words

until the participant has shown mastery or isn’t showing significant increase in progress.

PROCEDURES

All participants completed the same four-phase progression during the reinforcer
analysis, we sought to demonstrate that consequences (i.e., contingent token delivery)
programmed for correct responses (and attempts) in all conditions of the main study served
reinforcing functions. During the punishment analysis, we sought to demonstrate that
consequences (i.e., immediate contingent instruction) programmed for incorrect responses
programmed into the differential reinforcement plus immediate contingent instruction
condition of the main study served as punishers. During the main study, we sought to
determine which of four instructional procedures would most effectively and efficiently
teach participants to tact common concepts in a second language previously unknown to
them. During the assessment of social validity, we sought to establish replicable patterns

of preference for specific approaches to instruction.
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REINFORCER ANALY SIS

The goal of the reinforcement analysis was to answer the research question: Does
provision of tokens and praise serve as a reinforcer? The reinforcement assessment was
completed in two conditions utilizing an A-B-A-B design (Ledford & Gast 2024). This
design was utilized to understand the repeated effects of not using a token to reinforce a
desired reversible behavior vs using a token to reinforce the same desired reversible

behavior.

EXTINCTION

Condition A required the implementer to present that participant a piece of paper
and a book. They then instructed the participant on how to successfully flip the paper "To
turn the paper the right way, you have to pick it up, turn it from one color, and put it
down on the other color. To assess if tokens would be a valuable reinforcer to the
participant. During this condition the implementer informed the participant that they

could flip the paper if they wanted to, but nothing would be given for flipping the paper.

15



The implementer gave the participant the option of flipping the paper or looking at the

book then pretended to play on their phone.

FR1

In Condition B the implementer presented the participant with the same piece of
paper and a book. The primary implementer gave the participant the same instruction for
how to successfully flip the paper. This time instead of nothing happening the
implementer informed the participant they would receive a token that represented play

time with items inside of a treasure box for flipping the paper.

ITERATIVE PROBLEM SOLVING

During the reinforcer analysis, Connor exhibited signs of aversion to the
extinction phase. Specifically, after the implementer reviewed the contingency and
clarified that Connor would not receive tokens for flipping the paper, Connor began
requesting to return to class. To preserve the validity of the intervention, the implementer

recorded Connor’s dissent as a non-response (scored as zero).

PUNISHER ANALYSIS

16



The research question guiding the punishment analysis is: ‘Does vocal error
correction function as a punisher? The number of sessions for each participant was
randomly determined, with each participant representing a tier in a non-concurrent
multiple baseline design. Connor was randomly selected for nine sessions. Each session
was 30 seconds long. The punishment assessment was completed in two conditions. For
the punishment assessment the transition from Condition A to Condition B was seamless
and not noticeable to the participant. After the assigned number of sessions for condition

A was completed, the implementer immediately switched to condition B.

S™ (VI-20s)

In Condition A, the participant was given a die and a book. The participant was
asked to roll the dice to earn tokens. They were instructed the correct way to roll the die
was “You have to pick it up and drop it.” They were also given the option to read the
book and were informed that they wouldn’t receive a token for reading the book. The

participants were verbally reinforced and given tokens on VI-20 s schedule for die rolls.

S+ (VI-20s) + S** (FRI)

Condition B functioned on a concurrent chain reinforcement schedule. The
implementer continued to provide verbal praise and tokens for die rolls on a VI-20 s
schedule. On a FR1 schedule the implementer punished dice rolls with verbal error

correction. The implementer used the following phrases: “No, I would like you to stop

17



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”. The condition ended after three consecutive

sessions with no response (no dice rolls).

ITERATIVE PROBLEM SOLVING

During the punisher analysis Connor was focused on earning the tokens so he
could earn his reinforcer time. During the initial punisher analysis after a few rolls, he
stated “Token?” “I did it.” “I want to use my two minutes, see”. He then stopped rolling
entirely after 6 sessions. To help Connor to be able to finish the punisher analysis the
second time he was shown a Time Timer that was set for 10 minutes. He was informed
that he just had to work until the timer was done then he could use the tokens he earned.
If during condition B he demonstrated three consecutive sessions with no response (no

dice rolls) then he was told the timer could end early.

MAIN STUDY

The study aims to contribute to the literature on effective instructional procedures

in preschool classrooms. It challenges the current ethical guidelines that recommend

18



limiting punishment procedures by exploring their potential benefits for learning
development. The central research question investigates whether combining
reinforcement and punishment (error-correction) leads to faster acquisition of novel
Spanish vocabulary compared to using differential reinforcement-only and reinforcement

of attempt approaches.

ENGLISH SCREENER

The English screen was to ensure that the participant was able to successfully tact
the word in English. This screening was accessed by presenting 50 different stimulus
(picture tact cards) one at a time while asking the participant “What is this?”. All
participant responses were ignored. Participants received praise on a VR4 schedule for

attending to this assessment. This screener was only implemented once.

SPANISH SCREENER

The Spanish screening was conducted to ensure that the participant had no
knowledge of Spanish words being taught. This screening was accessed by presenting 50

different stimulus (picture tact cards) one at a time while asking the participant “What is

19



(English word) in Spanish?”. All participant responses were ignored. Participants
received praise on a VR4 schedule for attending to this assessment. This screener was

only implemented once.

TOKEN INSTRUCTION

A token economy system was utilized, where snap cubes were used to represent
tokens. Each snap cube signified fifteen seconds, with a maximum of twelve cubes,
equating to three minutes of reinforcer time. A visual aid was constructed using 12 snap
cubes to show how much time the combined cubes were worth. To teach the concept of
the token system, we first introduced the idea of using blocks to represent playtime with a
treasure box, explaining that the height of the block stack corresponded to the amount of
time available to play. To demonstrate, we presented a small tower of two blocks,
explaining that it represented a brief playtime, and set a timer for 30 seconds for
participants to engage with toys. We then showed a larger tower made of 12 blocks and
explained that this taller tower indicated a longer playtime, setting the timer for 3 minutes
and reminding them at the 30-second mark that the taller tower provided extended
playtime. Following this, we conducted a comprehension check with Connor, showing
him two towers—one with 3 blocks and another with 10 blocks—and asked him which

tower represented a longer playtime by prompting, "OK, if you want a lot of time to play

20



with your toys, which tower would you pick?" Connor correctly chose the 10-block
tower, and the implementer responded, "Right! The more blocks you get, the longer you

get to play."

BASELINE

Baseline for the instructional comparison was like the procedure for the Spanish
screening. Instead of 50 stimuli presented for baseline the implementer used 48 stimuli
that would be present in the study. Baseline was implemented only once. The stimuli
assignment for each condition was completed by sorting the 48 stimuli into four sets
containing 12 words each. To ensure that all sets were evenly organized by difficulty each
set had the same number of words of varying syllables and an equal number of words

with repeating first sounds.

ALTERNATING CONDITIONS

There were four comparison conditions used in this study: differential
reinforcement, differential reinforcement + immediate contingent instruction, reinforced
attempts, and reinforced attempts + delayed contingent instruction. Each comparison
condition started with a contingency review that identified what discriminative stimuli

was associated with that condition. “7Today, it’s a (color, shape) day. Touch the (color,

21



shape) Great. That means today I’'m going to ask you to tell me about these pictures in
Spanish”. The participant was asked to touch the discriminative stimuli to demonstrate
acknowledgement of the condition that would be occurring for the session. Each
condition also started with pre-teaching of the stimuli used for that condition. The
primary implementer would show each of the three stimuli one at a time and would say
“(English word) in Spanish is (Spanish word)”. After the completion of the session the

participant received their earned play time with the treasure box.

DIFFERENTIAL REINFORCEMENT

During differential reinforcement the primary implementer presented each
stimulus four times. During the contingency review the implementer said “7oday, it’s a
pink star day. Touch the pink star. Great. That means today I’'m going to ask you to tell
me these pictures in Spanish, and if you get them right, you’ll get a token (point to
visual). If you get them wrong, nothing happens (point to visuals). ” While presenting the
stimuli asked, “How do you say (English word) in Spanish?”’. When the participant gave
a correct answer, they were provided on a FR1 schedule with verbal praise and a token.

All incorrect answers were ignored and marked incorrect on the data sheet.

DIFFERENTIAL REINFORCEMENT + IMMEDIATE CONTINGENT INSTRUCTION

22



During differential reinforcement + immediate contingent instruction the primary
implementer presented each stimulus four times. During the contingency review the
implementer said “Today, it’s a purple circle day. Touch the purple circle. Great. That
means today I'm going to ask you to tell me these pictures in Spanish, and if you get them
right, you’ll get a token. If you get them wrong, I'll tell you the right answer. “While
presenting the stimuli asked, “How do you say (English word) in Spanish?””. When the
participant gave a correct answer, they were provided on a FR1 schedule with verbal
praise and a token. All incorrect answers received verbal error correction on a FR1
schedule. The implementer said “it’s [break down Spanish word syllable by syllable

slowly]”.

REINFORCED ATTEMPTS

During reinforced attempts the primary implementer presented each stimulus four
times. During the contingency review the implementer stated “Today, it’s a yellow square
day. Touch the yellow square. Great. That means today I’'m going to ask you to tell me
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.” While
presenting the stimuli asked, “How do you say (English word) in Spanish?”. All answers
given by the participant were ignored. To ensure the participant did not think they were
receiving a token for their response the implementer first marked the response as correct

or incorrect on the data sheet. Then provided praise to the participant for attending.
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Examples of praises given “Awesome job looking at my cards. Great job paying

attention.”

REINFORCED ATTEMPTS + DELAYED CONTIGENT INSTRUCTION

During Reinforced attempts + delayed contingent instruction the primary
implementer presented each stimulus four times. During the contingency review the
implementer stated “Today, it’s a green diamond day. Touch the green diamond. Great.
That means today I'm going to ask you to tell me 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, [ may show you a few extra
pictures.” While presenting the stimuli asked, “How do you say (English word) in
Spanish?”. All answers given by the participant were ignored. To ensure the participant
did not think they were receiving a token for their response the implementer first marked
the response as correct or incorrect on the data sheet. Then provided praise to the
participant for attending. After the completion of the session the participant received
their earned play time with the treasure box. After completing the earned time, the
implementer reviewed all the incorrect stimuli with the participant. By saying “OK, |
have a few more pictures to show you before we are all done.” The implementer

presented the incorrect stimuli for the number of times in the session that the participant
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said it incorrectly. If the participant missed “Gato” twice in the session, the implementer
would show the participant “Gato” and say “Cat in Spanish is Gato” two times in a row.
Participants were not asked to respond, and if they repeated the word, no consequences

were provided.

ASSESSMENT OF SOCIAL VALIDITY

The goal of social validity during this study is to answer the research question:
which instructional condition do participants choose when given the opportunity to select
the condition for a session? Social validity was assessed after all four conditions had been
presented to determine which condition the participant preferred. After experiencing each
condition, the participant was given the opportunity to choose the condition they favored
for the subsequent session. This procedure was implemented specifically to assess the

participant’s preference.

SP- AND SCHEDULE — CONDITIONING

At the start of each social validity session, I presented the visual cues signaling
the participant which of the four experimental conditions were available to choose from.

During this initial phase, the learner heard the contingency review for all four

25



experimental conditions and was asked to “Pick what day you’d like it to be.” After
learners completed the initial link, the session moved into the terminal link, where the
participant was then presented with the experimental condition like the main study

procedure states.

CONCURRENT CHAINS PREFERENCE ANALYSIS

In this study, we used a concurrent chain preference analysis to evaluate
participants’ preferences across a series of sessions that assessed different reinforcement
conditions. Each session featured a decreasing number of visual cues—starting with 4 in
the first session and ending with 1 in the fourth session. At the start of each session, I
conducted a contingency review, allowing participants to choose symbols representing
the different experimental conditions which they saw paired with each condition during

the main study as well.
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CHAPTER III

RESULTS

REINFORCER ANALY SIS

The reinforcer analysis aimed to determine whether tokens and praise functioned
as reinforcers for the participant's paper-flipping behavior. The study used an A-B-A-B

design, with three extinction and three reinforcement conditions.

During the initial extinction phase, five sessions were completed, all resulting in low
response rates. In the first three sessions, the participant showed minimal engagement
preferring the book provided instead. During the fourth session, the participant engaged
for only 15 seconds before dissenting, likely due to the lack of reinforcement. Dissent

behaviors shown in gray in Figure 1.

The introduction of tokens during the first reinforcement phase resulted in a
gradual increase in the participant's engagement. In the first session of reinforcement, the
participant showed no response. However, in the second session, a notable improvement
occurred, with the participant completing seven paper flips. Due to an implementer error,

only two reinforcement sessions were conducted instead of the intended three. This
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procedural error required an additional cycle of both extinction and reinforcement

conditions to be added later in the study.

In the second extinction phase, the participant displayed increased dissent,
refusing to engage in the task in three out of five sessions. This behavior suggests that the
lack of token reinforcement led to higher levels of frustration, further highlighting the

reinforcing role of tokens in promoting task participation.

During the final extinction condition, the participant dissented after the first
session. Given the increasing resistance and to preserve the validity of the study, the
implementer decided to transition to the final reinforcement phase earlier than planned. In
this last reinforcement phase, task engagement returned to a higher level as tokens were

reintroduced, confirming that token reinforcement effectively increased the target

behavior.
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Figure 1. Reinforcer Analysis

PUNISHER ANALYSIS

The purpose of this punishment analysis was to assess whether vocal error
correction functions as a punisher for die-rolling behavior. The study followed a non-
concurrent multiple baseline design, with Connor completing nine 30-second sessions

during Condition A. Shown in Figure 2.

During Condition A, higher rates of responding were observed. Connor
consistently rolled the die and received verbal praise and tokens on a VI-20s schedule.
Showing two instances of zero responding when he became distracted by other things
happening in the room. Across the sessions in this condition, die-rolling behavior was
maintained at a high level. The participant largely ignored the alternative, non-reinforced

option of reading the book.

When transitioning to Condition B, where vocal error correction was introduced
in addition to the reinforcement schedule, a noticeable decrease in response rates
occurred. In the initial two sessions of Condition B, Connor continued rolling the die, but
by the third session, the frequency of die rolls dropped to zero. After three sessions in
Condition B, the participant showed no response for three consecutive die rolls. This

cessation of behavior met the criteria for ending Condition B.
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Punisher Analysis
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Figure 2. Punisher Analysis

ENGLISH SCREENER

The English screening aimed to assess the participant's ability to tact words in
English by presenting 50 different picture tact cards and asking, "What is this?" While the
participant’s verbal responses were ignored, praise was provided on a variable ratio

(VR4) schedule to encourage attention to the task. The screening was implemented once.
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The participant demonstrated consistent attention and engagement throughout the
session. However, they were unable to tact six of the presented stimuli: "boy," "home,"

"pencil," "squirrel," "teeth," and "water."

SPANISH SCREENER

The Spanish screening was conducted to ensure that the participant had no prior
knowledge of the Spanish words being taught. During the assessment, the participant was
presented with 50 different picture tact cards and asked, "What is [English word] in
Spanish?" All responses were ignored, and the participant received praise on a variable

ratio (VR4) schedule for attending to the task.

The screening was administered once, and the participant remained attentive
throughout the assessment. They were unable to tact any of the 50 Spanish words
presented, confirming that the participant had no prior knowledge of the Spanish words

being targeted for instruction.

DIFFERENTIAL REINFORCEMENT
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The differential reinforcement condition was conducted over 26 sessions, with the
primary implementer presenting each stimulus four times. After 10 sessions to Conor
mastered his first word, "frog" (rana). During the 11% session, an implementer error
occurred when the previously mastered word "frog" was mistakenly included in the data
set. The gray circle on the graph in Figure 3 represents a session that Connor dissented
from. Connor mastered a total of seven out of twelve words during the differential

reinforcement condition as seen in Figure 3.

DIFFERENTIAL REINFORCEMENT + IMMEDIATE CONTINGENT INSTRUCTION

During the differential reinforcement + immediate contingent instruction
condition, the primary implementer presented each stimulus four times. Differential
Reinforcement + Immediate Contingent Instruction was conducted over 26 sessions.
After 8 sessions Connor mastered his first word, "milk" (leche). By the end of the study,

he had mastered nine out of the twelve words taught during this phase.

REINFORCED ATTEMPTS
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During the reinforced attempts condition, the primary implementer presented each
stimulus four times over a total of 26 sessions. Throughout the 26 sessions, Connor
mastered a total of eight words. He successfully mastered his first word "sun" (sol) after

10 sessions.

REINFORCED ATTEMPTS + DELAYED CONTIGENT INSTRUCTION

During the Reinforced Attempts + Delayed Contingent Instruction condition, the
primary implementer presented each stimulus four times over a total of 24 sessions.
Throughout the 24 sessions, Connor took 9 sessions to master his first word, “book”

(Libro). By the end of the study, he had successfully mastered a total of four words.
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Figure 3. Cumulative Mastery of Spanish Words

SOCIAL VALIDITY

The goal of the social validity assessment in this study was to determine which

instructional condition participants preferred when given the opportunity to select the

condition for a subsequent session. Following the presentation of all four experimental

conditions, each participant was provided with a choice to select their favored condition

for the next session. This procedure aimed to assess participants’ preferences based on

their experiences in each instructional condition.
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Results indicated a trend in Connor's preferences across the instructional
conditions. He chose Differential Reinforcement + Immediate Contingent Instruction as
his first choice 52.4% of opportunities. His second choice was Differential Reinforcement
which was chosen 39.3% of opportunities. For his third choice, Reinforced Attempts +
Delayed Contingent Instruction, he selected this option 36.7% of the time, and lastly, he

chose Reinforced Attempts 35.5% of the time.
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Figure 4. Social Validity Graph
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Sessions Rating Why?

8-RA Happy “It has a smiley face™

13-DR Happy “Idk™

13 -DR +ICI Happy “I get to play with you™

13-RA Happy “Idk”

13 -RA +DCI Happy “Idk”

15-DR +ICI Happy “Idk”

15-DR Happy “Idk”

15-RA Happy “Idk”

15+ RA+DCI Happy “Idk”

18 - RA +DCI Sad “Don’t like you saying the words”
18-DR Sad “I didn’t eam any tokens™

19-RA Happy “[ want more PJ masks time” “Idk”
19-DR +ICL Happy No response

Table 1. Social Validity Responses
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CHAPTER IV

DISCUSSION AND CONCLUSIONS

SUMMARY OF FINDINGS

This study aimed to investigate effective instructional procedures in preschool
classrooms, specifically examining the acquisition of novel Spanish vocabulary. The

research focused on four key questions:

a) Does vocal error correction serve as a punisher?

The punishment analysis revealed that vocal error correction functions as a punisher for
die-rolling behavior. In Condition A, higher rates of responding were maintained as
Connor received verbal praise and tokens on a VI-20s schedule. However, when
Condition B introduced vocal error correction alongside the reinforcement schedule, a
noticeable decrease in response rates occurred. By the third session of this condition,
Connor's die-rolling behavior dropped to zero, indicating that vocal error correction
effectively functioned as a punisher, as the participant ceased the target behavior

following its introduction.
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b) Does the provision of tokens and praise serve as a reinforcer?

The reinforcer analysis demonstrated that tokens and praise effectively functioned as
reinforcers for Connor's paper-flipping behavior. The study used an A-B-A-B design,
with an initial extinction phase resulting in low response rates. However, the introduction
of tokens in the reinforcement phase led to a gradual increase in engagement. Despite an
implementer error resulting in only two reinforcement sessions instead of three, the
overall pattern indicated that token reinforcement significantly enhanced Connor's task
participation. Increased dissent during the second extinction phase further highlighted the
reinforcing role of tokens, as Connor exhibited higher frustration levels without

reinforcement.

¢) Which instructional condition results in the most efficient acquisition of the target
behavior?
The findings indicated that Connor mastered more words in the differential reinforcement

+ immediate contingent instruction and reinforced attempts.

d) Which instructional condition do participants choose when given the opportunity
to select the condition for a session?

When provided the choice, Connor consistently picked the Differential Reinforcement +
Immediate Contingent Instruction condition. This suggests that participants may
prioritize some type of enjoyment they feel with certain instructional methods over their

effectiveness in terms of vocabulary acquisition.
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SIGNIFICANCE

The results of this study demonstrate the potential benefits of combining
reinforcement and punishment, specifically vocal error correction, in instructional
settings. Graber and Graber (2019) emphasized that ethical considerations often
discourage punishment procedures. The findings of this study can be used to suggest that
these procedures can be effective in skill acquisition and even preferred by the client in
certain contexts. In this study, Connor mastering the most Spanish words in the
Differential Reinforcement + Immediate Contingent Instruction condition combined with
picking this condition 58.8% of opportunities aligns with Graber and Graber's point of
view that ethically managed punishment can enhance learning outcomes. These finding
can suggest that utilizing both punishment alongside reinforcement can be ethically and
instructionally valuable, aligning with calls to re-examine rigid adherence to

reinforcement-only models.

Perone (2003) argued that an exclusive focus on positive reinforcement may
sometimes limit instructional effectiveness. The punisher analysis in our study supported
this view by demonstrating that reinforcement (tokens and praise) was effective in
maintaining Connor’s engagement, yet the integration of vocal error correction led to
greater behavioral control and efficiency in instruction. The decrease in Connor's die-

rolling behavior following vocal error correction shows that selective use of punishment
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can reduce behaviors that may interfere with learning, while also supporting the mastery

of target behaviors.

The findings also present implications for the Behavior Analyst Certification
Board (BACB) ethics guidelines, specifically Code 2.14, which prioritizes reinforcement
over punishment. The clear effectiveness of vocal error correction in this study raises
questions about whether the guidelines might benefit from more instructions on when and
how punishment can be ethically integrated. While the BACB code encourages a
reinforcement-first approach, our data suggest that punishment, when used wisely and
within a reinforcing environment, can enhance learning outcomes without compromising
client happiness. Thus, a revision or addendum to ethics guidelines could consider the
controlled use of punishment in contexts where it is shown to support learning objectives,

maintaining the balance between effectiveness and ethical responsibility.

LIMITATIONS

One notable limitation of this study is the need for more time to assess the
participant's mastery of vocabulary. Due to scheduling constraints, the intervention could
not continue until the participant had mastered 10 words in one condition, which
potentially limited the amount of data collected. This limitation also led to Connor never

being accessed for maintenance. This limits the study’s ability to access retention of the
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mastered Spanish words. In the study once a Spanish word was mastered it was removed

and the participant didn’t see it again.

Additional limitation involves the participant's behavior during the Reinforced
Attempts conditions. The participant would select a single word and repeated it for all
responses. This behavior may have skewed the results, as it does not accurately reflect the

participant's vocabulary acquisition across this condition.

The social validity assessment may have been influenced by the specific visual
cue utilized during the study. During the first few sessions that participant stated that he
liked the color and shapes of this visual cues. Participant’s preferences for certain visual
stimuli could have biased his feedback, making it challenging to draw a definitive

conclusion about the effectiveness of the instructional conditions.

Furthermore, when asked why a particular condition made him happy during
social validity, the participant provided reasons unrelated to the instructional methods,
such as liking the implementer as seen in table 1. This response suggests that personal
feelings may have influenced the participant's evaluation of the conditions, rather than the

actual effectiveness of the instructional strategies.

The participant also expressed dissatisfaction with not earning substantial time at
the end of the Differential Reinforcement condition, yet consistently ranked it among his
top two preferred conditions. This discrepancy highlights the complex relationship

between perceived enjoyment and actual effectiveness in learning. Towards the end of
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this study the participant started to express disinterest in continue with the Differential
Reinforcement condition and began to rank it last. Since, this switched happened towards
the end of data collection the social validity graphs still rank Differential Reinforcement
as high which can possibly lead to the data being skewed from the participant’s

preferences.

CONCLUSION

Overall, these findings suggest that combining reinforcement with error-
correction methods can enhance language acquisition in preschool settings. However, it is
essential to consider individual differences among learners, as evidenced by Connor’s

varied performance across conditions.

This research invites ABA therapist/researchers, educators, and the BACB to
reconsider current ethical guidelines regarding the use of punishment in skill learning.
While ensuring the emotional and psychological well-being of clients should remain a

priority, the potential benefits of error-correction strategies warrant further exploration.

Future research should expand to explore different skills beyond Spanish to assess
the generalizability of these instructional methods. Additionally, more time may be

needed to complete studies to fully evaluate vocabulary mastery and learning outcomes.
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Social validity could also be tested with a new, unknown implementer to provide insights

into the effectiveness of these strategies from different perspectives.
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APPENDIX A

BLANK DATA COLLECTION SHEET

Date: Session #: Participant: PS02
Therapist: —_Prim/Reli Condition: 123 4
Trail Word Tested Correct Notes
1 YN
2 YN
3 YN
4 YN
5 YN
6 YN
7 YN
8 YN
9 YN
10 YN
11 YN
12 YN

Trial Conditions: 1 — Differential Reinforcement, 2 — Differential Reinforcement + Immediate

Contingent Instruction . 3 — Reinforced Attempts, 4 — Reinforced Attempts + Delayed
Contingent Instruction
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