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ABSTRACT 
Research has shown that equivalence-based instruction (EBI) can be an effective and 

efficient way to teach relations with arbitrary stimuli. A benefit to this teaching 

method is that it can be done on a computer, without an instructor present in vivo. This 

allows those who need training to receive it during times such as COVID-19, or in 

areas that do not have qualified professionals to provide training. This present study 

occurred during the COVID-19 pandemic and was executed in a 100% remote format. 

The study investigated teaching the four functions of behavior (attention, escape, 

tangible, automatic) via equivalence-based instruction to those interested in law 

enforcement. This study provides further evidence that using equivalence-based 

instruction can be a successful teaching method. All five participants were able to 

meet the mastery criterion of 100% in the posttest after receiving between four to 

seven trial blocks in the training phase. Only two of the five participants required 

remedial instruction in the training phase before meeting the mastery criterion of 

100% in the posttest. Participants were also able to effectively generalize some of the 

relations to novel examples. Future areas of research should include using current law 

enforcement officers in this study and expanding the relations to include de-escalation 

techniques and behavior intervention plans. 

Keywords: equivalence-based instruction, match-to-sample, law enforcement, 

policing, training 
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CHAPTER I 

INTRODUCTION 
The Community Mental Health Act in 1963 took individuals who were deemed 

those with behavioral health disorders out of state psychiatric hospitals and brought 

them back into the community (Reuland, Schwarzfeld, & Draper, 2009). The 

deinstitutionalization caused an increase in the number of interactions police officers 

have with individuals with behavioral health disorders (Vermette, Pinals, & 

Appelbaum, 2005). In more recent findings, police officers encounter people with 

behavioral health disorders during seven to ten percent of all of their contact (Hails & 

Borum, 2003). Though seven to ten percent is a small proportion of calls, Hails and 

Borum (2003) also found that the dispatch calls involving someone with behavioral 

health disorders take up a disproportionate amount of patrol time. The officers are 

expected to interact with an individual who has behavioral health disorders using only 

the training they received during the police academy that consisted of a small 

percentage pertaining to behavioral health disorders. The factors mentioned above 

have been a source of frustration for those in the law enforcement field (Hails & 

Borum, 2003). Hails and Borum (2003) found that officers feel unequipped to handle 

what can be time-consuming situations to help them receive the necessary assistance 

from a professional. Multiple studies have found that officers will arrest these 

individuals for minor crimes so they could be booked in jail compared to those 

without behavioral health disorders who are not arrested (Hails & Borum, 2003; 

Lurigio, Smith, & Harris, 2008). The US Department of Justice reported in June of 

2017 that 37% of prisoners and 44% of jail inmates were previously told that they 

have a behavioral health disorder by a behavioral health professional (Bronson & 

Berzofsky, 2017). Bronson, Maruschak, and Berzofsky (2015) wrote a similar report 

about disabilities where they found that 3 in 10 state and federal prisoners and 4 in 10 

jail inmates disclosed, they have at least one cognitive disability. It is important to 

note that the report was based on the National Inmate Survey (NIS-3) from 2011- 

2012, and examples of cognitive disabilities included autism, traumatic brain injuries, 
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and intellectual disorders. There are no published reports to date that incorporate how 

many individuals that are incarcerated have autism. Hails and Borum (2003) stated 

that about 685,000 newly admitted people are admitted to jails in the United States 

each year which equates to 6 to 15% of the inmate population. People who have a 

behavioral health disorder have now been identified as the fastest-growing population 

in the correctional systems (Lurigio, Smith, & Harris, 2008). Given the increase in the 

rate of individuals with ASD to 1 out of 59 The Centers for Disease Control and 

Prevention (CDC, 2018), it is highly probable there has also been an increase in the 

number of individuals with ASD in jail. The prevalence of people with behavioral 

health disorders or cognitive disabilities in corrections helps justify the training 

officers need when interacting with these individuals. Morbatio, Kerr, Watson, Draine, 

Ottati, and Angell (2012) noted that there is limited empirical research on the use of 

interventions and law enforcement officers' effectiveness on interactions and use of 

force with people who have behavioral health disorders. 
 

History of LEO Training 
The Police Executive Research Forum (PERF) started in 1976 with the purpose 

of being a police research and policy organization. PERF has had a significant impact 

on police training since it was founded. In 2002 they developed national police 

training standards that are widely used. Gerald Murphy, in 1986, published a study in 

PERF called Special Care: The Police Response to the Mentally Disabled. Murphy's 

1986 study was one of the first which addressed how police officers should respond to 

and the needs of someone with behavioral health disorders. In 1995, James McAfee 

and Stephanie Musso attempted to determine the number of training officers needs in 

the areas of disabilities and behavioral health disorders. During their research, they 

found there was only one source from 1990 that examined people with behavioral 

health disorder’s interactions with law enforcement personnel (McAfee & Musso, 

1995). In addition to PERF, researchers such as Hails and Bourm (2002), who 

analyzed police training and the ways they approach people who have a behavioral 

health disorder have been significant contributors to the literature. Dennis Debbaudt 
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published a book titled Autism, Advocates, and Law Enforcement Professionals in 

2002. He is now a widely known law enforcement trainer who specializes in training 

officers on how to identify and handle an individual who may have autism. Wells and 

Schafer (2006) analyzed the officers' perceptions of police’s responses to those with a 

behavioral health disorder. The officers had to report who much time they received on 

training behavioral health disorders. Some of the topics covering behavioral health 

disorders were taught in “a matter of minutes” (Wells & Schafter, 2006). The officers 

all indicated that they would like to receive more training due to the uncertainty in 

how to handle responses from people with behavioral health disorders. 

Current State of LEO Training 
The National Conference of State Legislatures published an article in 

September of 2018 discussing the increase in legislation for law enforcement. In 2017, 

there were over 1,500 bills related to law enforcement that were introduced in almost 

every state in the US. There were more than 260 of those bills that became laws. Some 

of the overarching themes of the laws were how to continue to improve the relations 

between officers and the community for a safer community and an increase in police 

efficacy through training. Within these new legislations, officers’ responses to de- 

escalation and individuals with behavioral health needs are a few topics that have been 

addressed. The US now has 27 states that have passed different laws that require 

officers to receive training specifically on handling a situation with an individual who 

has a behavioral health disorder. Twelve states now have legislative guidelines that 

help institute crisis intervention teams (CIT) (National Conference of State 

Legislatures, 2018). 

Researchers have now begun to analyze the specialized approaches officers use 

when interacting with someone who has autism or a behavioral health disorder. 

Compton, Bahora, Watson, and Oliva (2008) conducted a comprehensive review of 

Crisis Intervention Teams, and Martinez (2010) looked at the approaches towards 

those with behavioral health disorders. Others such as Ellis (2017) and Laan (2013) 

have researched specific law enforcement training curricula pertaining to autism. 
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What is Needed in LEO Training 
According to Laan (2013), one of the biggest areas for training is the 

incorporation of ASD. Laan (2013) interviewed seven different agencies in the 

southeastern United States and found that three of the seven included autism in their 

training, though this was not quantified in the article, and one of the seven did not 

include autism in their training. Further analysis showed that four of the seven states 

found their training on behavioral health disorders to be inadequate. This data 

demonstrates the need for comprehensive training for officers in behavioral health 

disorders and specifically autism, in which they feel well equipped to respond to 

someone who has a behavioral health disorder. A consistency between PERF’s (2002) 

and Debbaudt’s (2002) recommended guidelines to current recruit training on 

interacting individuals who have a behavioral health disorder and autism needs to 

occur. Many recent articles have researched the use of force decisions (Bolger, 2014; 

Morabito, Kerr, Watson, Draine Ottati, & Angell, 2012). These articles found that it is 

important to teach officers’ when and how to safely use force and the potential 

repercussions of using force on an individual with ASD. 

What ABA Can Offer for LEO Training 

About Functions of Behavior. 
Discussing behaviors according to the functional relationship between 

response and reinforcement (Skinner, 1953), provides a concrete explanation as to 

why individuals engage in specific responses to stimuli. Reinforcement can fall into 

one of two categories, positive or negative, and can either require social-mediation or 

be automatic. Positive reinforcement refers to behaviors individuals engage in to see 

social (attention or tangibles) or automatic (sensory stimulation) reinforcement. 

Negative reinforcement refers to behaviors individuals engage in to see social (escape 

from demands) or automatic (pain attenuation) reinforcement. Skinner (1953) 

described a functional analysis that looks at the individual’s behavior and determines 

what effect the individual’s environment is having on the individual through 

environmental manipulations. 
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How it is Taught Everywhere Else. 
Iwata, Dorsey, Slifer, Bauman, and Richman (1982) researched conducting a 

functional analysis to determine the function of SIB, where they replicated the 

findings over 150 times. The study assessed functional relationships between SIB and 

specific environmental events through an operant methodology. Each individual 

participated in a series of conditions; play, demand, and attention to see what 

condition the individual engaged in the most SIB. Researchers would reinforce the 

occurrence of SIB in demand and attention conditions. It was hypothesized whichever 

condition had the highest occurrences SIB correlated to why individuals engaged in 

that behavior. Iwata et al. (1982) discovered that determining the function of the 

behavior leads to more efficient treatment interventions that can be just as effective as 

a punishment procedure. Many research articles pertaining to training others on how to 

conduct a functional analysis in a setting other than a clinical one have occurred such 

as Iwata, Wallace, Kahng, Lindberg, Roscoe, Conners, Hanley, Thompson, and 

Worsdell (2000), Bloom, Iwata, Fritz, Roscoe & Carreau (2011), Kunnavatana, 

Bloom, Samaha, and Dayton (2013), and Lambert, Bloom, Kunnavantana, Collins, 

and Clay (2013). 

Iwata, Wallace, Kahng, Lindberg, Roscoe, Conners, Hanley, Thompson, 

Worsdell (2011) researched 11 undergraduates’ abilities to acquire the skills 

necessary to run a functional analysis using a multiple baseline design. Researchers 

did so by analyzing an instructional program used to teach the skills necessary to 

identify the function(s) of behavior(s). The trained conditions were attention, play, 

and alone. A correct response from the student was described as delivering and/or 

removing the correct antecedent and consequences. The participants were given 

Iwata et al. (1982/1994) publications read prior to baseline. The training conditions 

consisted of procedures and written descriptions for each condition. An instructor 

would then review the basics and show a video example of each condition. After 

the video, the students took a 20-question test that focused on the basic facts of each 

condition. A score of 89% or below indicated the student did not fully understand 
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the material taught and needed to review the facts with the instructor, re-watch the 

videos, and retake the quiz. 

To evaluate the student’s abilities, the researchers used scripted 

stimulations, where the students acted as therapists who conducted the analyses. 

The teachers were evaluated using a rubric that denoted whether the behavior 

occurred, did not occur, or was terminated. All of the participants finished this 

section of the training in an hour and a half. No participant had to take the quiz 

more than twice. The participants then assisted in another functional analysis 

session where they were able to bring in their outlines as support and give feedback 

from the instructor. A score of less than 95% meant the student had to watch a 

video of their performance where the instructor gave both positive and negative 

feedback. The participants then had to score a 95% or higher for two consecutive 

sessions to complete the training. 

The average baseline performance during the sessions was 69.9% of correct 

responses from therapists with an average post-training performance of 97.5%. The 

data demonstrated that after a training session, the students were able to implement 

functional analysis procedures accurately. This study revealed that individuals not 

in the field of ABA could quickly and accurately learn the necessary skills to 

conduct functional analyses. 

Kunnavatana, Bloom, Samaha, and Dayton (2013), researched how four 

teachers were trained to execute trial-based functional analyses with high 

procedural fidelity using a multiple-baseline across participants. The training 

utilized an instructional teaching method combined with feedback. Baseline data 

was taken in the teachers' classrooms while both the training and post-training 

occurred in the school’s conference room. Data based on procedural integrity was 

taken during baseline, training, and post-training. Task-analyses were developed for 

the training conditions. Participants were scored based on whether the teacher 

demonstrated the task, did not demonstrate the task, or the task was not applicable. 

Data on the participant's ability to accurately graph and analyze two worksheets 
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were also collected. The first worksheet asked the teachers to review the data and 

graph it using a bar graph. Another worksheet instructed them to analyze five 

graphs that pertained to the functions of behavior. The teacher's ability to graph and 

analyze these results was researched using an AB design. 

The teachers were trained on how to administer four conditions, attention, 

tangible, escape, and alone. Bloom et al. (2011) procedural recommendations were 

used in this study. Each trial lasted four minutes. Before the baseline, the teachers 

were asked to read Bloom et al. (2011) which was an article about conducting 

functional analyses in a classroom setting. Participants were then evaluated on their 

ability to conduct these procedures in the baseline. The training was done in two 

segments. The first segment consisted of an hour-long presentation on basic 

behavior principles, an introduction to standard functional analysis, and the 

procedures of trial-based functional analysis. Video models of how to use trial- 

based functional analysis and how to collect/analyze data were also in the 

presentation. The teachers then were given completed graphs and asked to 

determine the function of the behavior. Once participants finished this assignment, 

the instructor reviewed the graphs to include explanations of why the graphs 

represented specific functions. The second part of the training consisted of small 

group training, where participants had the opportunity to ask specific questions and 

practice the skills. The additional practice involved role-playing the different trials. 

If a mistake occurred, participants were given feedback right away. 

The post-training involved the teachers going through five role-playing 

testing stations for each function of the behavior. The procedure was similar to the 

role-playing that occurred in training. However, the feedback was provided at the 

end of each trial. If the teacher did not implement the procedure with 100% fidelity, 

participants were given another opportunity to do so. The last of the five stations 

included a worksheet where participants were given data and were asked to graph 

then analyze their work. No feedback was provided in this station. One to three 

months after the training, there was an in-situ condition where participants 
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demonstrated these skills with a student in their classroom. The teachers then 

conducted an FA with the student. If the teacher did not implement the trial type 

with 100% fidelity, they were asked to re-run the trial until they got to 100%. 

Results from baseline were highly variable per teacher and trial type. After 

training, all of the teachers increased their procedural integrity scores. Three of the 

four teachers ran three of the trials the first time with 100% procedural integrity. 

Each of the participants had to re-run at least one of the trials before getting to 

100%. The post-training in situ training results were similar to the results after 

training. 

Lambert, Bloom, Kunnavantana, Collins, and Clay (2013) conducted a 

study in which researchers used a non-concurrent multiple baseline design to teach 

six supervisors at a residential treatment facility for training nine managers on how 

to conduct trial-based functional analyses. The dependent variable in the study was 

the house manager's ability to conduct an FA using the correct procedures. The 

following questions were asked, and data collectors could either answer “yes” or 

“no” to each question. 1) Was the correct reinforcer present during the control trials 

and missing during the testing trials? 2) Did the house manager provide the correct 

consequence to the behavior? 3) Were only the necessary materials present? 4) Did 

the managers collect data during each trial? 

The training began with a 15-minute overview of the written descriptions 

for each of the conditions in the functional analysis. Following a brief overview, 

managers were then allowed to have the trials modeled for each condition. The 

supervisors were then able to use the provided data collection sheet to take data and 

explain/model the necessary procedures. The last part of the training included the 

managers practicing taking data while the supervisors acted as the client. Feedback 

was provided to the manager at the end of the trial where the supervisors would 

state any mistakes, explain, and model the correct way of engaging in the task. 

Then, they would give the manager another opportunity to practice the skill that 

required additional feedback or support. The managers had to implement all the 
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procedures with 100% fidelity to complete the training. The post-training 

observations occurred similarly to the training trials with the exception that 

feedback was provided after the first incorrect trials. The results of this study 

demonstrated that managers are equipped with the tools necessary to accurately 

conduct trial-based functional analyses. During baseline, the managers implemented 

these procedures below 50% accuracy. After post-training, all house managers had 

100% accuracy of implementation. 

Law enforcement officers should receive training, just as other professionals 

who may interact with individuals with a behavioral health disorder are beginning 

to get training on how to identify functions of behavior. This training could help 

individuals de-escalate their challenging behaviors quickly and not reinforce 

challenging behaviors. Especially for those officers who are interacting with these 

individuals daily, they need to learn which behaviors they should provide minimal 

attention to versus those behaviors where they should hold the demand. 
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CHAPTER II 

LITERATURE REVIEW 
Law Enforcement Officer Training in Behavioral Health Disorders 

 
Hails and Borum (2003) researched 84 medium to large law enforcement 

agencies and their specialized training of behavioral health disorders with the use of 

specialized responses. There was a wide range in the amount of training the agencies 

received. Six hours and thirty minutes was the average number of hours a person 

received training for basic recruits, which does not include an hour of in-service 

training. Only about a third of agencies received training on specialized behavioral 

health disorder calls (Hails & Borum, 2003). Twenty-one percent of agencies had 

skilled teams that would assist with calls concerning behavioral health disorders. 

Further, there were also behavioral health disorder mobile crisis teams for about eight 

percent of the agencies. 

Compton, Bahora, Watson, and Oliva (2008) conducted a narrative synthesis 

of the literature published on crisis intervention teams (CIT) and provided future 

recommended areas for research. The researchers felt that a narrative synthesis was 

more appropriate than a meta-analysis because of the variation and small amount of 

studies on CIT. The CIT model is a program for officers to receive additional and 

specialized training regarding how to safely interact and handle situations that involve 

someone with a behavioral health disorder. To get into this program, officers volunteer 

or were self-selected by CIT members. Then they receive over 40 hours of classroom 

instruction and experience de-escalation training on dealing with an individual in 

crisis. As of 2008, there were more than 400 CIT programs in the United States 

(Compton, Bahora, Watson, & Olivia, 2008). 

For their narrative synthesis, research on CIT was defined as outcome studies 

that tested hypotheses or research-specific on the CIT model, as well as evaluation and 

survey studies. The search included studies that were from MEDLINE and PsycINFO 

databases, in English from 1988-December 2006 were included. Additionally, studies 
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from CIT conference guides, research reports not published or reviewed at 

conferences, National Alliance on Mental Illness’ (NAMI) reports on CIT, and 

reference lists for potential literature that was omitted were included. Twelve reports 

were explaining empirical research studies were found and divided into three 

categories: the CIT program’s reports on officer-level outcomes, the nature of calls 

where CIT was needed, and using CIT as a model for pre-booking jail diversion. The 

review of research demonstrated that CIT might have a positive effect on police 

officers’ understanding, perspectives, and confidence when interacting with someone 

with a behavioral health disorder. The research showed that these officers felt more 

adept at handling someone with a behavioral health disorder. 

After their narrative synthesis, Compton, Bahora, Watson, and Oliva (2008) 

recommended that behavioral science and health services researchers need to begin a 

more formal approach, as just introductory research has occurred which demonstrates 

the importance of further research on this topic. Researchers analyzing how officers 

can use their CIT training during real-life situations and determining the procedure 

that makes CIT less effective were some of the recommended areas to study further. 

Vermette, Pinals, and Appelbaum (2005) surveyed police officers to learn what 

behavioral health disorder training topics officers wanted to learn about and with what 

method they would like to receive the training. Through their survey, they showed the 

importance and desire for additional training in behavioral health disorders. One 

hundred and twenty-six survey responses were returned from Massachusetts police 

officers who attended one of two trainings during a two-day in-service training 

seminar. The survey used a four-point Likert scale for 14 behavioral health disorder 

topics. The questions in the survey included the participant's background, previous 

behavioral health disorder training, education, and why they attended the seminar. 

Participants could provide a written response for any other topics not previously 

aforementioned. They were also asked to rate the type of presentation formats on a 

scale from one to four, one being “completely ineffective” and four “very effective.” 



Texas Tech University, Lande Dowell, May 2021 

12 

 

 

Finally, individuals in the study were asked to rate their preferred length, amount, 

location, and trainer qualifications. 

To analyze the respondent's data, the percent of subject responses, and ratings 

for each topic and training format were calculated. A repeated-measures ANOVA was 

used to determine whether there were significant differences (p < .05) between 

training topics and the lecture modalities. The ANOVA also analyzed how officers' 

level of education and previous experiences affected the ratings (p < .05). A t-test (p < 

.05) was used to see if there was a significant difference between the groups of 

officers who volunteered to attend the training versus were required. Over 90 percent 

of the respondents stated that behavioral health disorder training was very or fairly 

important. The following topics were given a very important rating that was 

significantly (p < .05) higher than all the other topics: dangerousness (89.6 percent), 

suicide by cop (82.4 percent), your potential liability for bad outcomes (77.6 percent), 

and decreasing suicide risk (77.4) as the top contenders. Regarding the management of 

problem behaviors, 49.2 percent of respondents rated it very important. Fifty-five- 

point four percent of officers volunteered to attend the training, and 73.4 percent stated 

that they had received previous training on behavioral health disorders after graduating 

from the academy. Thirty-two percent of respondents graduated from college, and 

28.8 percent of officers previously attended some college classes. While 19.2 percent 

finished post-graduate training and 9.6 percent received some post-graduate training. 

Officers’ amount of education did not have a significant effect on the ratings. In terms 

of the officers’ experience, 14.4 percent had over 20 years, 14.4 percent was within 

16-20 years, 20.8 were within 11-15 years, 22.4 within 6-10 years, and 19.2 within 1-5 

years. The repeated-measures ANOVA test, (p < .05) showed officers who had more 

experience-rated behavioral health disorder training importance significantly higher 

than officers with little experience. Regarding training modalities, there were no 

significant differences between the formats after a repeated-measures ANOVA (p < 

.05) was conducted except for role-playing, which was significantly lower. In terms of 

the training amount, 1.6 percent prefer once a month, 11.4 every six months, 68.3 
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percent would like yearly, 18.7 percent every five years. Half of the respondents 

preferred half a day for training compared to 19.7, who would prefer two hour’s 

worth. 

Overall, officers liked to receive more training in handling dangerous 

situations, suicide by cop, liability for bad outcomes, and suicide risk. There were no 

significant differences in the training format other than a lower number of individuals 

wanting to use role-playing. Just about half of the officers felt like half a day of 

training was adequate. 

Lurigio, Smith, and Harris (2008) discussed four major points on how people 

with behavioral health disorders affect police operations. The first was the reason why 

there has been an inundation of people who have a behavioral health disorder within 

the criminal justice system. According to the data, it is estimated that 7-10% of law 

enforcement interactions are with people who have behavioral health disorder 

challenges (Lurigio, Smith, & Harris, 2008). Secondly, officers’ interactions and finite 

strategies officers should use to successfully resolve a service call that is dealing with 

an individual with a behavioral health disorder. Then, researchers analyzed current 

police training and its specialized programs that have been put in place to help an 

officer interact with someone who has a behavioral health disorder. Finally, there was 

a discussion on the recommendations for current police services that will support those 

with behavioral health disorders. 

Lurigio, Smith, and Harris’ (2008) article explained how the criminal justice 

system was not built with the capability of handling the challenges that those with 

behavioral health disorders face in the prison systems. The article stated that often, 

behavioral health disorder symptoms are exacerbated when these individuals are 

arrested, detained, or in prison (Human Rights Watch, 2000). Criminalization occurs 

when people who have a behavioral health disorder are processed through the criminal 

justice system when officers are not able to get the individual the behavioral health 

disorder services they may need. (Council of State Governments, 2002). The current 

population of people with behavioral health disorders in correctional facilities is one 
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of the fastest-growing populations (Council of State Governments, 2002). The 

researchers discovered that the three most populated inpatient treatment facilities in 

the United States for those with behavioral health disorders are jails located in New 

York, Los Angeles, and Chicago (Drapkin, 2003). On average, every six minutes, 

New York police officers are dispatched to response calls for people with behavioral 

health disorders (Borum, Deane, Steadman, & Morrissey, 1998). 

The increase in these interactions is an inadvertent side effect is an increase in 

high profile cases where officers have chosen to use force with someone who is in a 

behavioral health disorder crisis. These cases then lead to lawsuits against that police 

department due to their aggressive responses. The study cited the Treatment Advocacy 

Center, where researchers stated that though the number is low, the encounters with 

law enforcement officers have resulted in the death of those with a behavioral health 

disorder. People with behavioral health disorders were more than four times more 

likely to be shot and killed by a police officer (Lurigio, Smith, & Harris, 2008). People 

with behavioral health disorders that have been left untreated are more than 16 times 

more likely to be shot and killed (Kunard, Almendarez, Schmitt, & Shultz, n.d.). 

These authors cited this statistic from the Treatment Advocacy Center in their crisis 

intervention team training curriculum guide. Unfortunately, at the time this paper was 

written, specific statistics involving the likelihood of individuals with autism being 

shot and killed by a police officer have not been reported. Rates of violence towards 

individuals with both autism and behavioral health disorders appear to be increasing. 

A white paper in 2013 found four reports of violence towards individuals with ASD 

and 21 for those with a behavioral health disorder (Perry & Carter, 2016). This 

statistic increased to 11 and 202, respectively, in 2015 (Perry & Carter, 2016). Finally, 

in 2017, there were 246 people with signs of a behavioral health disorder who were 

shot and killed by an officer which was a statistic reported from a Washington Post 

database that Kunard, Almendarez, Schmitt, and Shultz, n.d., included in their 

curriculum guide. Again, rates for ASD were not reported. When analyzing the 

aforementioned statistics, it is clear that there is an increasing trend for both 
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individuals with behavioral health disorders and ASD who are being shot and killed by 

an officer. Even with the additional training and resources for officers, the rates are 

still growing, which helps show the need for more in-depth training. 

The 1980s saw the beginning of specialized training for police officers 

revolving around behavioral health disorders. These training sessions were centered on 

how to de-escalate an individual having a behavioral health disorder crisis and not 

how to handle individuals who were engaging in smaller crimes. Lurigio, Smith, and 

Harris’ (2008) article noted that most of the trainings were below the national police 

training standards developed by the Police Executive Research Forum (PERF). These 

standards required at least 16 hours of training devoted to behavioral health disorders. 

Lurigio, Smith, and Harris’ (2008) survey discovered that most are now a 40-hour 

extensive training. There are now models that are named police-based, specialized 

police responses where officers are dispatched to the calls of those with a presumed 

behavioral health disorder. These officers act as either the first or second officer to the 

scene to help an individual in crisis. Once CIT officers are at the scene, they act as a 

liaison between the police officers and behavioral health disorder professionals. Some 

of these models include the Memphis Crisis Intervention Team, which is now the most 

widely known (Lurigio, Smith, & Harris, 2008). The individuals on a CIT team have 

received additional training in behavioral health disorders, safety, and de-escalation. 

The end of the article focused on Lurigio, Smith, and Harris’ recommendations 

for police practices. First and foremost, training is the most important and necessary 

step. These trainings should be designed to change the police officer's beliefs, 

attitudes, knowledge, and behaviors when working with people who have a behavioral 

health disorder. Researchers recommended that those experts execute the trainings in 

the behavioral health disorder field. It was also recommended that a memorandum of 

understanding should be developed between law enforcement officers and behavioral 

health disorder health agencies describing the specific procedures and protocols 

officers should follow. 
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Martinez (2010) examined which procedure was the best, traditional or 

specialized as well as determining if they were adequate enough to teach the officers 

the necessary skills to safely interact with an individual who has a behavioral health 

disorder. The traditional procedure involves the officer determining an individual’s 

behavior that warranted police involvement, then if they should be arrested or need 

behavioral health disorder treatment. A downfall to this approach was due to not 

having the necessary partnerships with other companies that could provide them with 

medical support. The specialized approaches have gained more popularity such as the 

Crisis Intervention Team (CIT), Mobile Crisis Team (MCT), or Community Service 

Officer (CSO) which trains specific officers on behavioral health disorder illness 

symptoms and signs. The primary role of these individuals within specialized groups 

such as CIT, MCT, or CSO is to get someone who has a behavioral health disorder 

safely to the correct agency that can provide them with the necessary support they 

need. 

MCT is used by the Sana Fe, New Mexico, and Knoxville, Tennessee Police 

Departments. Part of their team includes an expert in behavioral health who can help 

consult on the cases. It is important to note that behavioral health experts do not work 

for the police department. Birmingham, Alabama uses people who have previous 

experience with social work to go through a six-week police training course called a 

CSO. CSOs are very similar to MCT’s, with the exception that they are an employee 

of the department rather than a third-party entity. The most popular alternative method 

is CIT, which first started in Memphis, Tennessee. Officers can apply to be a part of 

the CIT before joining the team they complete 40-hour behavioral health disorder 

training. Once officers are in the field working with individuals, they can determine if 

someone needs to seek treatment, there are specific agencies that are required to 

evaluate individuals that are brought in by someone on the CIT. 

Martinez (2010) determined that crisis intervention programs have been a 

successful approach and a way to handle those who have behavioral health disorders. 

He believes that the key component to a successful approach is getting officers trained 
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in knowing what someone who is having a behavioral health disorder breakdown may 

be experiencing. Once officers have the necessary skills and training needed to interact 

with an individual with behavioral health disorders safely, they can then choose the 

strategy that they believe is best for that individual. 

Laan (2013) published a qualitative research thesis in which he analyzed the 

training for law enforcement officers in the southeast region of the United States that 

pertained to behavioral health disorders and specific training related to autism. The 

two research questions he aimed to answer surrounding the overall nature and 

structure of the basic recruit training on behavioral health disorders and autism 

specifically. Laan (2013) mentioned in his brief literature review that Police Executive 

Research Forum (2002) behavioral health disorders training guidelines recommend 

that the training occurs at four levels: new skills, basic recruits, in service, and 

advanced. Also recommended that the trainings take place in different phases with 

separate goals and ways to implement the trainings. A national survey of police 

departments conducted by Deane, Steadman, Bourum, Vesey, and Morrissey (1998) 

found that there are three considerable models that police use when responding to 

those with behavioral health disorders, reproduced in Autism Spectrum and Law 

Enforcement Figure 1. from Laan (2013). 
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Figure 1. Reproduction of Major Models from Laan (2013), Table 7. 
 

 
Note: This is a reproduction of Major Models from Laan (2013), Table 7. 

 
Lann’s (2013) results found that those who use behavioral-health-based- 

specialized response had considerably lower ratings, a highly effective model that 

meets the needs of people with a behavioral health disorder than those using a police- 

based specialized response. Researchers also noted that recent studies have shown a 

predominant dissatisfaction regarding behavioral health disorder training. In terms of 

legal liability as it relates to negligent training, local governments, and police 

administrators or supervisors may be deemed liable under The Civil Rights Act of 

1871 § 1983. Section 1983 from the Civil Rights Act allows people to sue the 

government when their civil rights have been violated, such as being the victim of 

excessive force from an officer. The US Supreme Court ruled in favor of Harris during 

the City of Canton v. Harris (1989) lawsuit. The Supreme Court adjudicated that 

“failure to train amounts to deliberate indifference to the rights of a person with whom 

the police come in contact” and official un-involvement to “policy or custom” a civil 

rights claim may be justified. Champion v. Outlook Nashville, Inc. (2004) is an 

example of a case wherein a man with autism died due to police officers’ lack of 

training and neglectful interactions with someone who has autism. Petitioners (family 
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of the man who died) won the case and received $900,000 in damages because of the 

man’s mental pain and suffering before he passed away. 

Laan’s (2013) research was conducted by first using a scripted interview on 

autism and behavioral health disorder training with law enforcement training 

organizations throughout the southeastern region of the US. The following states were 

identified as comprising the southeastern region: Alabama, Arkansas, Florida, 

Georgia, Mississippi, South Carolina, and Tennessee. For the states that had only one 

state-approved training academy, those academy training coordinators were 

automatically selected for the states that had only one-state approved training 

academy. For the states that did not have only one state-approved training academy, a 

training academy was selected at random for each of the states, and the training 

coordinator would partake in the interview process. 

Laan (2013) used the DSM-IV in his study. The DSM-IV was separated into 

five different axes. Axis one is Clinical Disorders, which include autism, Axis two is 

Personality Disorders, Axis three is General Medication Conditions, Axis four is 

Psychosocial and Environmental Problems, and Axis five is Global Assessment of 

Functioning. His study focused on disorders from only Axis one and two. The 

researchers compared the information received through the interviews with the 

training suggestions from PERF (2012) and expert Debbaudt’s guidelines for 

interacting with people who have autism (Debbaudt, 2007). 

Prevalence was decided by the total hours devoted to behavioral health 

disorder training divided by the total hours needed to fulfill basic recruits’ courses in 

each state. Consistency of the trainings in using the recommended guidelines was 

found by evaluating the training materials and curriculum. A checklist was developed 

to use as an exemplar when evaluating the trainings. To ensure that the trainings also 

met the guidelines of PERF’s (2012) recommendations, Laan totaled the number of 

training objectives covered and compared them to the number of objectives that were 

not covered. To find the average consistency of training using Debbaudt's suggestions, 

the total was averaged together from each of the states. Laan (2013) also studied the 
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content within the trainings to see if the information covered were in agreement with 

both Debbaudt and PERF’s (2012). One of Laan’s (2013) significant limitations from 

Laan’s (2013) study was the comparison between PERF’s (2012) formal training 

guidelines and Debbaudt’s recommendations which were publicized tips (Debbaudt, 

2007). Laan’s summary of Debbaudt’s tips was not complete and missing some 

important tips such as “May be attracted to shiny objects and actually reach for your 

badge, radio, keys, belt buckle or weapon” (Debbaudt, 2007). Comparing PERF’s 

guidelines (2012) to Debbaudt’s (2007) is problematic because one is a formal set of 

training guidelines while the other is an incomplete set of tips. While it is a limitation 

it does not negatively impact the conclusion that additional training is still needed. 

Laan’s (2013) study was able to still represent the depth of the training problem for 

officers. 

The findings from Laan's (2013) interviews looked into the training 

coordinator's beliefs on how efficient the trainings were. Most of the respondents 

believed they were not efficient enough. While some felt like the trainings were 

mediocre but still indicated apprehension with their decision. Laan suggested that 

these responses may demonstrate that behavioral health disorder training at the basic 

recruit level can provide the basic knowledge to deal with these individuals but does 

not prepare them for situations in vivo. Most respondents felt like these trainings were 

necessary and rated it as “very important,” but found the PERF (2012) 

recommendations only encompassed about 1.2% of all the trainings. Laan (2013) 

concluded that most training coordinators felt like the trainings lacked the depth and 

substance to handle an individual with a behavioral health disorder. PERF 

recommended between eight and fifteen hours of training on behavioral health 

disorders. However, the data indicated that the actual time spent training on this 

subject was five hours or less. Only two of the seven states met the PERF 

requirements. When Laan (2013) analyzed the training curriculum, most of the 

objectives focused on defensive tactics with instruction on using firearms and self- 

defense. Laan (2013) made the point that officers working in the field should be able 
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to identify the signs of a potential behavioral health disorder. Thus, change the ways 

they engage with that individual to minimize using force or escalating the individual. 

It was found that an average of 54% of the topics proposed by PERF (2002) on 

behavioral health disorders was not found in the trainings. As for the consistency of 

trainings compared to Debbaudt’s recommendations, 53% of the recommended 

training topics were not included. The outcome of the Champion’s case, previously 

stated, may have been different if that individual received training using Debbaudt’s 

guidelines. If the officers who shot Champion were able to recognize the signs of 

autism, his behaviors would have better been explained and may not have warranted 

lethal force. 

Results from Laan’s (2013) dissertation study demonstrated the lack of training 

on behavioral health disorders for law enforcement. He used two renowned training 

guidelines and recommendations, which were produced by PERF (2002) and 

Debbaudt to use as a comparison and fidelity checklist. The training curricula from 

seven different states within the southeastern United States. Only about half of both 

PERF (2002) and Debbaudt’s suggestions were covered and/or utilized in the 

trainings. All of the participants in the study believe that training on behavioral health 

disorders is very important. Most of the officers felt like their trainings were not 

adequate enough, while others stated they did not feel like the training would help 

them in real-life scenarios. Training needs to be developed, which encompasses all of 

the recommendations from both PERF (2002) and Debbaudt. This will hopefully 

allow officers to feel more confident in vivo. 

Ellis (2017) published a study in which he conducted an exploratory study on 

the ASD training curriculum from Kentucky’s Department of Criminal Justice 

Training. Ellis formulated an evaluation that consisted of 21 items to form a checklist. 

The DSM-V, Tempo Model (behavioral health disorders training used in Canada), and 

The Census Project that says what and how long officers must be trained on specific 

topics were the materials used to make the checklist. Evaluators using the checklist 

were either given a choice to answer “yes” or “no” for each question. This, along with 
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a copy of the training manual analyzed Kentucky’s Officer training, four specific 

sections; Response to Behavioral Health Disorders, De-escalation Techniques, 

Effective Communication Practical Applications, and Use of Force Practical 

Applications. The researcher chose nine experts within the field of ASD to then read 

through the curriculum and determine if it met all the criteria from the checklist. Only 

four experts chose to partake in the study. 

The data from the evaluation checklist was input into SPSS, where the 

breakdown between “yes” and “no” answer choices were analyzed. There was a 57% 

item agreement between all the evaluators and 100% agreement that the training did 

not meet guidelines based on the references provided. The total score was taken for 

each of the evaluations, then averaged together, showing that only 16.19% of 

Kentucky’s officer training was also on the evaluation checklist. An independent 

sample, Kruskal Wallis Test was used to determine whether a significant difference 

between the evaluator's scores (p > .05) existed. The significance value from this test 

was .406, and the null hypothesis was not rejected due to there not being a significant 

difference. These results show that there was no significant difference between the 

evaluations. 

Results from this dissertation showed that Kentucky’s officer training 

specifically related to ASD is lacking material. The only two points that were given a 

unanimous “yes” for being discussed in the training was the Disability Act of 1990 

and how to approach someone who has ASD. Ellis (2017) stated that ASD is now the 

world’s fastest-growing neurological behavior disorder. Due to the prevalence of ASD 

continuing to grow, officers need to receive more education concerning ASD to 

interact with these individuals safely. 

Cordner and Biebel (2005) researched police officers in San Diego using a 

daily practice of problem-oriented policing. The study provided a descriptive analysis 

of street-level patrol officers using POP daily. Problem-oriented policing (POP) has 

officers examine the accumulation of challenging behaviors individuals engage in 

rather than each occurrence. The hope is that officers are better able to address the 
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cause of challenging behavior instead of the symptoms. The main difference in POP is 

the difference between policing and law enforcement, which are not synonymous 

terms. Policing may look like officers within the community more present in hot spot 

areas patrolling which may serve as an antecedent strategy for decreasing the number 

of arrests or crimes occurring. POP has officers look at the problems and work 

towards solutions such as being more present in the community instead of looking at 

incidents and using a more reactive approach. Officers must determine the most 

ethical decision that will lead to the most efficient and effective achievement. At 

times, an officer may have to enforce the law, and other times may not. The scanning, 

analysis, response, assessment (SARA) model is the recommended approach in POP. 

Interviews and surveys were the two research methods used. Three hundred 

and twenty interviews were carried out that lasted between 30 minutes to an hour. The 

interviews consisted of 19 questions on how officers resolve problems and then 

demographic questions. Two hundred and sixty-seven surveys were returned with 

results on nine questions relating to an officer's beliefs and perspectives about how 

effective POP is and also included the same demographic questions as the interviews. 

Results from the interview demonstrated that 62% of officers determine how to 

respond to situations based on their personal experiences. Another question asked 

officers to explain the results of their attempts at POP. More than half of the officers 

stated that they felt as if using POP eliminated the targeted problem they were needed 

for. Eighty-three percent felt as if the problem was significantly minimized with the 

use of POP. 

A document posted on policeforum.org titled In Managing Mental Illness in 

Jails (2018), discussed having sheriffs change their mindset from arresting individuals 

so they can be booked in jail to framing their mindset to a treatment provider. In the 

document, there was a graph depicting the change over time pertaining to the number 

of residents in both U.S. jails and prisons compared to state psychiatric hospitals. In 

1955, there were more than a half of a million individuals in a state psychiatric 

hospital. By 2000, the number of residents in state psychiatric hospitals decreased to 
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40,000 while the number of people in U.S. jails and prisons increased exponentially to 

about two million (Managing Mental Illness in Jails, 2018). It can be assumed that 

there is an increase in individuals with behavioral health disorders in jails or prisons. 

Additional training and/or resources need to be provided to both officers and people 

with behavioral health disorders to counteract this change (2018). 

Rogers, McNiel, and Binder (2020) published an article analyzing the 

effectiveness of the crisis team intervention (CIT). CIT was developed as an 

intervention method to reduce the risk of serious injuries or death to either someone 

with a behavioral health disorder or an officer. In 2018, 1,000 people were fatally shot 

by an officer, and 25% of those shot had a behavioral health disorder. They noted that 

between 2015-2018, the percentage had remained the same for people who had a 

behavioral health disorder and were killed by an officer. 

 
 

Training Recommendations 
CIT’s national training curriculum is a 40-hour intensive classroom and 

experience training. These training topics include but are not limited to, de- 

escalation training, behavioral health didactics, community support, and site 

visits. Of the 40-hour training, nine and a half hours are devoted to classroom- 

based de-escalation training. CIT’s website included a description of the 

training which the use of verbal and non-verbal skill training and developing 

intervention strategies. The specific skills taught in these sections were using 

“I statements,” civility, reflection, and voice tone. Thirty minutes is devoted to 

classroom training for officer tactics and their safety. This training was specific 

to the safety of the officer who reviewed skills such as hand movements, voice 

tone, and distance. 

The US Department of Justice’s Bureau of Justice Assistance published 

an instructor guide for law enforcement trainers written by Kunard, L., 

Almendarez, J., Schmitt, V., & Shultz, A. (n.d.). titled “Effective Community 
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Responses to Behavioral Health Crises: A National Curriculum for Law 

Enforcement Based on Best Practices from CIT Programs Nationwide.” The 

areas that were recommended training topics included: behavioral health 

diagnoses, signs/symptoms of behavioral health disorders, psychiatric 

medications, substance use/misuse, specialized skills such as crisis resolution 

and communication, behavioral health and disability law, and cultural 

sensitivity. One of the modules in the training discussed managing encounters 

with people who have behavioral health disorders. One of the recommended 

ways to intervene when someone who has a behavioral health disorder is 

experiencing a crisis was determining the “why” and “what” of their behavior. 

This piece of training hinted at having officers hypothesize the functions of 

behavior. However, the training did not go into specific detail on how to do so. 

Instead, the training stated only to determine the “why” and “what” without 

providing specific skill training to do so. 

The Criminal Justice/Mental Health Consensus Project June (2002) 

published a training guide that included the number of training hours and 

topics for basic, recruit, in-service, and advanced officers needed. Part of the 

training topics included assessing the scene for crisis behavior, intervention, 

and de-escalation techniques. Recruits, in-service, and advanced officers all 

needed training in identifying crisis behavior where basic recruits did not. 

Crisis interventions and de-escalation procedures were necessary trainings for 

all personnel. Some of the de-escalation techniques mentioned included 

remaining calm, moving and speaking slowly, and knowing that an individual 

may be overwhelmed. 

One of the goals for this training was to teach all officers how not to 

escalate problem behavior as they responded to an individual. Thus, the goal is 

not to have officers reinforce behavior or make the situation worse, which is 

where training in determining the function of the behavior would support 

achieving this goal. If an officer is interacting with an individual on a one-time 
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basis, it may be more appropriate to reinforce that behavior to keep them safe. 

However, if officers such as those who work in corrections continue to 

reinforce the behavior, it is likely to increase. This then may cause more 

danger to that individual, officer, or others around them. 

After reviewing all of the training studies and curriculums, teaching 

officers the function of behavior was never mentioned. It is crucial to have a 

base knowledge of why the behavior is occurring to successfully intervene 

when de-escalating a situation or writing up an intervention plan. Plans and 

strategies are useful, but if officers do not target why the person is engaging in 

the behavior, then they are typically not as successful. Currently, officers are 

trained on a plethora of strategies for intervention alongside how best to 

support an escalated individual. Officers are also given additional 

recommendations to use for those who have a behavioral health disorder or a 

disability. None of those specifically target identifying the function of the 

behavior than using a strategy appropriate for that function. One of the current 

behavioral health disorder de-escalation strategies includes speaking to an 

individual in a calm voice, i.e., not loud, forceful, or threatening. The officers 

should announce their planned actions before initiating that action. If an 

individual was engaging in that behavior for attention, then officers are just 

reinforcing that behavior because they are providing individual attention for 

engaging in that behavior. 

Many other fields would benefit from learning the functions of 

behavior. Law enforcement officers are not the only individuals who would 

find it advantageous to learn how to identify the functions of behavior. Thus, 

they can implement interventions and procedures pertaining to the functions of 

behavior. Other fields include social workers, doctors, and nurses, firefighters, 

dispatch officers, social workers, and teachers. 
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Stimulus Equivalence 
Table 1. Common Stimulus Equivalence Terms. 

 

Word Definition Example Citation 

Class Merger “Independent 
equivalence 
classes are 
combined as the 
result of teaching 
a new but 
interrelated 
conditional 
discrimination.” 

A tomato can be classified as a 
fruit. It can also be classified as 
a vegetable. Therefore, the two 
classes have merged into one 
larger food class for food that is 
both a fruit and a vegetable. 

Cooper, J. O., Heron, T. E., & Heward, W. L. 
(2019). Applied behavior analysis (3rd ed.) (pp. 
788). Pearson. 

Conditional 
Discriminations 

“Performance in a 
match-to-sample 
procedure in 
which 
discrimination 
between the 
comparison 
stimuli is 
conditional on, or 
depends on, the 
sample stimulus 
present on each 
trial.” 

Asking a child to point to a 
picture of a banana, if they 
correctly point to the banana 
picture they are reinforced. If 
they point to a picture of an 
apple, they are not reinforced. 

Cooper, J. O., Heron, T. E., & Heward, W. L. 
(2019). Applied behavior analysis (3rd ed.) (pp. 
788). Pearson. 
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Table 1, Continued 
 

Derived 
Relations 

“Responding 
indicating a 
relation (e.g., 
same as, opposite, 
different from, 
better than) 
between two or 
more stimuli that 
emerges as an 
indirect function 
of related 
instruction or 
experience.” 

Training a child that the written 
word “cat” equals the spoken 
word “cat”. The child then 
determines that the spoken 
word “cat” also equals the 
written word “cat”. 

Cooper, J. O., Heron, T. E., & Heward, W. L. 
(2019). Applied behavior analysis (3rd ed.) (pp. 
790). Pearson. 

Emergent 
Stimulus 
Relations 

“Stimulus 
relations that are 
not taught 
directly but 
emerge as an 
indirect function 
of related 
instruction or 
experience.” 

Reflexivity, symmetry, and 
transitivity are all examples of 
emergent relations. 

Cooper, J. O., Heron, T. E., & Heward, W. L. 
(2019). Applied behavior analysis (3rd ed.) (pp. 
791). Pearson. 

Equivalent 
Relations 

“A grouping of 
stimuli based on 
three relations 
among its 
constituents: 

“Her teacher first says the name 
of an object (e.g., "radio"), and 
then he lays three picture cards 
on the table. Lois is told to 
choose the picture (e.g., radio 

Murray Sidman and Stimulus Equivalence. (n.d.) 
Retrieved from 
https://psych.athabascau.ca/open/sidman/intro.php. 
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 reflexivity, 
symmetry, and 
transitivity.” 

illustration) that goes with the 
spoken word. On other learning 
trials, her teacher first shows 
her one of the picture cards, and 
then he puts three-word cards 
on the table. Lois is told to 
choose the printed word (e.g., 
radio) that goes with the 
picture. All correct responses 
on these learning trials are 
praised by her teacher. Lois is 
given a number of different test 
trials. Sometimes her teacher 
shows her one of the picture 
cards (e.g., radio illustration) 
and then he reads three names 
out loud; Lois is told to choose 
the spoken word that goes with 
the picture (e.g., "correct" 
choice would be teacher saying 
"radio"). Sometimes her teacher 
first shows her one of the word 
cards (e.g., radio), places the 
three picture cards on the table, 
and tells Lois to choose the one 
that goes with it (e.g., "correct" 
choice would be the radio 
illustration). And sometimes her 
teacher first shows her one of 
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  the word cards (e.g., radio), 
places the three picture cards on 
the table, and tells Lois to 
choose the one that goes with it 
(e.g., "correct" choice would be 
the radio illustration). Lois 
performs perfectly on all test 
trials, even though her teacher 
did not prompt or praise her 
correct answers.” 

 

Reflexivity “A type of 
stimulus-to- 
stimulus relation 
in which the 
learner, without 
any prior training 
or reinforcement 
for doing so, 
selects a 
comparison 
stimulus that is 
the same as the 
sample stimulus 
(e.g., A = A). ” 

“The sample stimulus is a 
picture of a tree, and the three 
comparison stimuli are a picture 
of a mouse, a picture of a 
cookie, and a duplicate of the 
tree picture used as the sample 
stimulus. The learner selects the 
picture of the tree without 
specific reinforcement in the 
past for making the tree-picture- 
to-tree-picture match.” 

Cooper, J. O., Heron, T. E., & Heward, W. L. 
(2019). Applied behavior analysis (3rd ed.) (pp. 
798). Pearson. 

Stimulus Class “A group of 
stimuli that share 
specified 

Labradors, Boxers, and Poodles 
are all in the same stimulus 
class - dogs. 

Cooper, J. O., Heron, T. E., & Heward, W. L. 
(2019). Applied behavior analysis (3rd ed.) (pp. 
800). Pearson. 
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 common 
elements along 
formal (e.g., size, 
color), temporal 
(e.g., antecedent 
or consequent), 
and/ or functional 
(e.g., 
discriminative 
stimulus) 
dimensions.” 

  

Symmetry “A type of 
stimulus-to- 
stimulus 
relationship in 
which the learner, 
without prior 
training or 
reinforcement for 
doing so, 
demonstrates the 
reversibility of 
matched sample 
and comparison 
stimuli (e.g., if A 
= B, then B = 
A).” 

“The learner is taught, when 
presented with the spoken word 
car (sample stimulus A), to 
select a comparison picture of a 
car (comparison B) When 
presented with the picture of a 
car (sample stimulus B), 
without additional training or 
reinforcement, the learner 
selects the comparison spoken 
word car (comparison A).” 

Cooper, J. O., Heron, T. E., & Heward, W. L. 
(2019). Applied behavior analysis (3rd ed.) (pp. 
800-801). Pearson. 
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Transitivity “Describes 
derived stimulus– 
stimulus relations 
(e.g., A = C) that 
emerge as a 
product of 
training two other 
stimulus–stimulus 
relations (A = B 
and B = C). “ 

“ (1) If A (e.g., spoken word 
bicycle) = B (e.g., the picture of 
a bicycle) and (2) B (the picture 
of a bicycle) = C (e.g., the 
written word bicycle), then (3) 
A (the spoken name, bicycle) = 
C (the written word bicycle).” 

Cooper, J. O., Heron, T. E., & Heward, W. L. 
(2019). Applied behavior analysis (3rd ed.) (pp. 
802). Pearson. 

Trials to 
Criterion 

“A special form 
of event 
recording; a 
measure of the 
number of 
responses or 
practice 
opportunities 
needed for a 
person to achieve 
a pre-established 
level of accuracy 
or proficiency” 

“A trial for discriminating 
between the short and long 
vowel sounds of the letter o 
could be a block of 10 
consecutive opportunities to 
respond, in which each 
response opportunity is the 
presentation of a word 
containing the letter o, with 
short-vowel and long-vowel o 
words (e.g., hot, boat) presented 
in random order. Trials-to- 
criterion data could be reported 
as the number of blocks of 10 
trials required for the learner to 
correctly pronounce the o sound 
in all 10 words.” 

Cooper, J. O., Heron, T. E., & Heward, W. L. 
(2019). Applied behavior analysis (3rd ed.) (pp. 
81& 802). Pearson. 

Note: These are terms that are commonly used regarding stimulus equivalence. 
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Table 2. Common Stimulus Equivalence Teaching Procedures. 
 

Procedure Definition Example Citation 

Topography- 
based tact 

“When shown a 
certain object and 
asked, "What's 
this?" the subject 
emits the correct 
sign.” 

“When shown the oblong 
wood piece and asked, 
"What's this?" the subject 
pats his head with his right 
hand.” 

Sundberg, C T, and Sundberg, M L. "Comparing 
Topography-based Verbal Behavior with Stimulus 
Selection-based Verbal Behavior." The Analysis of 
Verbal Behavior 8 (1990): 31-41. Web. 

Topography- 
based 
intraverbal 

“When the vocal 
name of an object is 
spoken by the 
experimenter the 
subject makes the 
correct sign.” 

“When the experimenter 
says, "What's zug?" the 
subject pats his head with 
his right hand.” 

Sundberg, C T, and Sundberg, M L. "Comparing 
Topography-based Verbal Behavior with Stimulus 
Selection-based Verbal Behavior." The Analysis of 
Verbal Behavior 8 (1990): 31-41. Web. 

Selection- 
based 
intraverbal 

“When the vocal 
name of an object is 
spoken by the 
experimenter the 
subject points to the 
corresponding 
symbol (out of an 
array of three).” 

“When the experimenter 
says, "What's zug?" the 
subject points to the 
triangle symbol.” 

Sundberg, C T, and Sundberg, M L. "Comparing 
Topography-based Verbal Behavior with Stimulus 
Selection-based Verbal Behavior." The Analysis of 
Verbal Behavior 8 (1990): 31-41. Web. 
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Selection- 
based tact 

“When shown a 
certain object and 
asked, "What's 
this?" the subject 
points to the correct 
symbol (out of an 
array of three).” 

“When shown the oblong 
wood piece and asked, 
"What's this?" the subject 
points to the triangle 
symbol).” 

Sundberg, C T, and Sundberg, M L. "Comparing 
Topography-based Verbal Behavior with Stimulus 
Selection-based Verbal Behavior." The Analysis of 
Verbal Behavior 8 (1990): 31-41. Web. 

Match to 
sample 
Procedure 

“A discrete trial 
procedure for 
investigating 
conditional relations 
and stimulus 
equivalence. A 
matching-to-sample 
trial begins with the 
participant making a 
response that 
presents or reveals 
the sample stimulus; 
next, the sample 
stimulus may or 
may not be 
removed, and two or 
more comparison 
stimuli are 
presented. The 
participant then 
selects one of the 

“A pigeon was presented 
with three horizontal keys 
to peck. The middle key 
was illuminated with a 
color to start the trial. A 
peck on the illuminated 
key turned it off and 
lighted two side keys. One 
of the side keys was the 
same color as the sample 
color illuminated on the 
middle key. A peck on the 
side key with the same 
color as the sample key 
produced reinforcement. 
Error responses were not 
reinforced.” 

Cooper, J. O., Heron, T. E., & Heward, W. L. (2019). 
Applied behavior analysis (3rd ed.) (pp. 400 & 795). 
Pearson. 



Texas Tech University, Lande Dowell, May 2021 
Table 2, Continued. 

35 

 

 

 

 comparison stimuli. 
Responses that 
select a comparison 
stimulus that 
matches the sample 
stimulus are 
reinforced; no 
reinforcement is 
provided for 
responses selecting 
the nonmatching 
comparison 
stimuli.” 

  

Multiple 
Exemplar 
Training 

“Instruction that 
provides the learner 
with practice with a 
variety of stimulus 
conditions, response 
variations, and 
response 
topographies to 
ensure the 
acquisition of 
desired stimulus 
control response 
forms; used to 
promote both 
setting/situation 

“A teacher’s com-mand to 
“Do this” initially is 
insufficient to prompt the 
copying of an action like 
touching one’s nose. Direct 
teaching can bring that 
particular action under the 
control of “Do this,” but 
the prompt initially may 
not work with other actions 
(e.g., clapping). Given 
direct instruction of 
imitation of enough 
actions, “Do this” becomes 
a generalized contextual 

Cooper, J. O., Heron, T. E., & Heward, W. L. (2019). 
Applied behavior analysis (3rd ed.) (pp. 509 & 802). 
Pearson. 
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 generalization and 
response 
generalization.” 

cue that prompts the 
copying of any action 
under the stimulus control 
of what the teacher does 
next.” 

 

Conditional 
Discrimination 
Trial 

“The subject was to 
compare several 
stimuli (called 
comparison stimuli) 
to a sample and to 
select one of those 
comparison stimuli 
by touching it; the 
choice that we 
scored correctly was 
conditional on 
which stimulus was 
the sample on that 
particular occasion.” 

“The spoken-word sample 
stimuli in Sidman’s reading 
studies could be designated 
as A1, A2, A3, . . . A20; 
and across training trials, 
each sample would be 
presented along with an 
array of eight drawings 
from the B stimulus set, 
designated as B1, B2, B3 . 
. . B20. As reviewed 
previously, during training, 
selecting comparison B1 in 
the presence of sample A1, 
selecting B2 in the 
presence of A2, and so on, 
would produce a 
consequence determined to 
serve as a reinforcer, while 
selecting any of the 
alternative comparisons 
would result in the 
intertrial interval only. 

Sidman, 2009 page 5-6 
 
Walker, B., & Rehfeldt, R. (2012). An evaluation of 
the stimulus equivalence paradigm to teach single- 
subject design to distance education students via 
blackboard. Journal of Applied Behavior Analysis, 
45(2), 329-344. doi:10.1901/jaba.2012.45-329 



Texas Tech University, Lande Dowell, May 2021 
Table 2, Continued. 

37 

 

 

 

  Once the selection of the 
appropriate B comparison 
stimulus is demonstrated 
reliably in the presence of 
each A sample, the 
performance is described 
as an AB conditional 
discrimination.” 

 

A1-B1 The number set for 
stimuli relations. 

A1-B1 is the first set of 
relations. 

 
A2-B2 is the second set of 
relations. 

Walker, B., & Rehfeldt, R. (2012). An evaluation of 
the stimulus equivalence paradigm to teach single- 
subject design to distance education students via 
blackboard. Journal of Applied Behavior Analysis, 
45(2), 329-344. doi:10.1901/jaba.2012.45-329 

_y-_y, or 
_’1/_’2 

Subscript y or 
apostrophe and the 
number represent a 
second set of stimuli 
relations used for 
match to sample 
training or 
generalization trials. 

Trial 1: A-B 
Trial 8: Ay-By 
   

 
Trial 2: A-C 
Trial 9: A’1-C 
Trial 11: A’2-C 

Caldwell, T. (2018). Stimulus Equivalence Instruction 
to Teach Parents about Functions of Problem 
Behavior, ProQuest Dissertations and Theses. 

 
Walker, B., & Rehfeldt, R. (2012). An evaluation of 
the stimulus equivalence paradigm to teach single- 
subject design to distance education students via 
blackboard. Journal of Applied Behavior Analysis, 
45(2), 329-344. doi:10.1901/jaba.2012.45-329 

 
Lovett, S., Rehfeldt, R., Garcia, Y., & Dunning, J. 
(2011). Comparison of a stimulus equivalence 
protocol and traditional lecture for teaching single- 
subject designs. Journal of Applied Behavior 
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   Analysis, 44(4), 819-833. doi:10.1901/jaba.2011.44- 

819 
Note: These are common teaching procedures used with stimulus equivalence. 

 
 

Table 3. Common Stimulus Equivalence Experimental Designs. 
 

Experimental Design Definition Citation 

Pretest-Train-Posttest- 
Maintenance 

An experimental design in which baseline data was 
collected during the pretests, followed by data from 
training, and posttest baseline data collected after 
the training. Maintenance data was collected 16 
weeks after the posttest. 

Walker, B., & Rehfeldt, R. (2012). An 
evaluation of the stimulus equivalence 
paradigm to teach single-subject design to 
distance education students via blackboard. 
Journal of Applied Behavior Analysis, 45(2), 
329-344. doi:10.1901/jaba.2012.45-329 

Multiple Baseline 
Design 

“An experimental design that begins with 
concurrent measurement of two or more behaviors 
in a baseline condition, followed by the application 
of the treatment variable to one of the behaviors 
while baseline conditions remain in effect for other 
behaviors. After the maximum change has been 
noted in the first behavior, the treatment variable is 
applied in a sequential fashion to each of the other 
behaviors in the design. Experimental control is 
demonstrated if each behavior shows similar 
changes when, and only when, the treatment 
variable is introduced.” 

Cooper, J. O., Heron, T. E., & Heward, W. L. 
(2008). Applied behavior analysis (Vol. 2) 
(pp. 699). Upper Saddle River, NJ: 
Pearson/Merrill-Prentice Hall. 
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Table 3, Continued. 
 

Multiple Baseline 
Design Across 
Subjects/Participants 

“A multiple baseline design in which the treatment 
variable is applied to the same behavior of two or 
more subjects (or groups) in the same setting.” 

Cooper, J. O., Heron, T. E., & Heward, W. L. 
(2008). Applied behavior analysis (Vol. 2) 
(pp.699). Upper Saddle River, NJ: 
Pearson/Merrill-Prentice Hall. 

Multiple Probe Design “A variation of the multiple baseline design that 
features intermittent measures, or probes, during 
baseline. It is used to evaluate the effects of 
instruction skill sequences in which it is unlikely 
that the subject can improve performance on later 
steps in the sequence before learning prior steps.” 

Cooper, J. O., Heron, T. E., & Heward, W. L. 
(2008). Applied behavior analysis (Vol. 2) 
(pp. 700). Upper Saddle River, NJ: 
Pearson/Merrill-Prentice Hall. 

Multiple Exemplar 
Training 

“Instruction that provides the learner with practice 
with a variety of stimulus conditions, response 
variations, and response topographies to ensure the 
acquisition of the desired stimulus controls response 
forms; used to promote both setting/situation 
generalization and response generalization.” 

Cooper, J. O., Heron, T. E., & Heward, W. L. 
(2008). Applied behavior analysis (Vol. 2) 
(pp. 699-700). Upper Saddle River, NJ: 
Pearson/Merrill-Prentice Hall. 

Alternating 
Treatments Design 

“An experimental design in which two or more 
conditions (one of which may be a non-treatment 
control condition) are presented in rapidly 
alternating succession (e.g., on alternating session 
days) independent of the level of responding; 
differences in responding behavior between or 
among conditions are attributed to the effects of the 
conditions.” 

Cooper, J. O., Heron, T. E., & Heward, W. L. 
(2008). Applied behavior analysis (Vol. 2) 
(pp. 689). Upper Saddle River, NJ: 
Pearson/Merrill-Prentice Hall. 

Note: These are common stimulus equivalence experimental designs. 
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This research focuses on both symmetric and transitive relations. Equivalent 

relations have been defined as two or more common stimuli that evoke the same 

response class or different stimuli that elicit the same behavior (Saunders & Green 

1999). Stimulus equivalence has occurred when the conditional relations explicitly 

taught between multiple groups of stimuli lend to new relations among the groups of 

stimuli without explicit instruction or reinforcement (Sidman, 2009). In 1982, Sidman 

and Tailby (1982) developed three basic properties of stimulus equivalence by using 

the mathematical principles of equivalence relations. The three types of stimulus 

equivalence relations are reflexive (A = A), symmetrical (if A = B, then B = A), and 

transitive (A = B and B = C, then A = C). For example, to teach the relation of apple, 

training a picture of an apple (A) to a picture of an apple (A) demonstrates a reflexive 

relation (A = A) only if the learner accurately derived the relation. If one was to teach 

the relation of a picture of an apple (A) to the written word “apple” (B) and the learner 

was able to derive the relation of the written word “apple” (B) to a picture of an apple 

(A) a symmetrical relation (if A = B, then B = A) occurred. Lastly, if the relation of a 

picture of an apple (A) to the written word “apple” (B), and a picture of the written 

word “apple” (B) to the verbal word “apple” (C) was taught directly, and the learner 

derives the relation of a picture of an apple (A) to the verbal word “apple (C), a 

transitive relation occurred (if A = B and B = C, then A = C). One can then 

conceptually connect the written, verbal, and picture of the apple with the same 

stimuli, which then shows the emergence of the more extensive collection of derived 

equivalent relations. Learners demonstrate stimulus equivalence when they can 

consistently respond using classes and relations based on what has emerged after 

directly taught and associated conditional discriminations among the stimuli. For 

example, when taught A-B, it can demonstrate a B-A relation with it being directly 

taught, it is considered a symmetrical relation. Teaching using stimulus equivalence 

allows the learner to spend less time learning concepts due to the number of skills 

mastered versus taught explicitly (Fienup, Covey, & Critchfield, 2010). The relations 

among consistent class stimuli emerge without the need to teach the relation explicitly. 
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Stimulus equivalence gives learners the tools to help them go reliability beyond the 

information given (Bruner, 1957) 

Stimulus equivalence has been used to teach a multitude of skills including 

single-subject experimental design (Lovett, Rehfeldt, Garcia, & Dunning 2011; 

Walker & Rehfeldt, 2012); statistical concepts (Albright, Reeve, K. F., Reeve, S. A., 

& Kisamore, 2015), matching to adults with brain injuries (Cowley, Green & 

Braunling-McMorrow, 1992), geometry to children with ASD (Dixon, Belisle, 

Stanley, Daar, & Williams, 2016); and Skinner’s verbal operants (O’Neill, Rehfeldt, 

Ninness, Munoz & Mellor, 2015). Stimulus equivalence has also been used in college 

classrooms and laboratories (Albright, Reeve, Reeve, & Kisamore, 2015; Albright, 

Schnell, Reid & Sidener, 2016; Fienup, Covey, & Critchfield, 2010; Lovett et al., 

2011; Walker & Rehfeldt, 2012) and using computerized settings (Walker & Rehfeldt, 

2012). 

Stimulus Equivalence. 
 

Equivalence-based instruction (EBI) recently has become a popular research 

technology used to facilitate learners’ acquisition of a concept. EBI provides learners 

with the opportunity to use previously derived relations taught through symmetry and 

transitivity to acquire new associations without explicitly teaching them (Sidman, 

2000). This process allows for the instruction to be efficient by not having to illustrate 

how each stimulus is related to one another. Instead, EBI uses the mathematical 

concept that if A = B, then B = A, which can maximize an individual’s time spent 

learning new material. EBI has also shown to be a useful technology with researcher's 

ability to replicate consistent results across varying disciplines, populations of 

learners, and skills (Albright, Schnell, Reid & Sidener, 2016; Fienup, Covey & 

Critchfield, 2010; Zinn, Newland & Ritchie, 2015). 

In a meta-analysis conducted by Brodsky and Fienup (2018) on evidence- 

based instruction, it was discovered that EBI technology was a useful learning strategy 

that has previously been recommended for further investigation (Brodsky & Fienup, 
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2018). Research has shown how effective EBI is alongside positive feedback from 

past learners. As for its future use, EBI could benefit from advancements in the 

technology that promotes learners’ success through the use of positive reinforcement 

rather than aversive control (Brodsky & Fienup, 2018). 

Equivalence-Based Instruction 
 

Sidman (2009) published a brief introduction on stimulus equivalence relations 

in behavior and how it affects research. He began this paper by explaining the 

procedure that he initially used in his study from 1994. This procedure used a basic 

match-to-sample, thus accurately responding to the questions formed by conditional 

discriminations. This meant that these different match-to-sample stimuli became 

matched, which have no physical similarities or had never been directly related 

to/paired together. The data Sidman gathered from his first study in 1994 pertained to 

the participants using this concept to acquire new reading comprehension skills. 

Sidman taught the respondents how to match the auditory word “car” to the correct 

picture (auditory-visual word-to-picture matching, A-B) followed by the auditory 

word “car” to the correct written word “car” (auditory-visual word-to-word matching, 

A-C). To test for comprehension, they presented the written word “car” and wanted to 

see if participants could select the picture of a car (visual-visual word-to-picture trial, 

C-B). Sidman also presented a picture of a car and wanted to see if they could select 

the correct written word “car” (visual-visual picture-to-word trial, B-C). If the 

participants in the study were able to correctly match the 20 trials, it was hypothesized 

that they were able to read and comprehend the words in each trial due to the auditory- 

visual relations which allowed them to then match the visual-visual relations quickly. 

When one can learn to match a stimulus to a member of a class, participants could 

then match new stimuli to all other members of a class. Sidman found that as the class 

expanded by adding in a new member, there was a substantial increase in novel 

relations that were not explicitly taught. The small amount of EBI instruction 

produced a greater amount of learning. 
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One of the most important findings in Sidman’s (2009) introduction was based 

on the designs from his first experiments. It had been previously hypothesized that an 

individual must first be taught the auditory-visual relations before visual-visual 

relations. However, Sidman discovered that novel arbitrary visual-visual relations can 

emerge from relations that only involve visual or other stimulus modalities. Sidman 

(2009) stated that the learners do not necessarily need an auditory teaching modality to 

form the classes; there just needs two sets of conditional discriminations that have 

something in common. 

Sidman and Tailby (1982) conducted a study where stimulus (D) was added to 

the match-to-sample procedures instead of using only three stimuli (A, B, C). The 

addition of stimulus (D) is what sets their research apart from all the previous 

research. Beforehand, there was no published research showing the effect of adding in 

a fourth stimulus to the class. Thus, they tested to see if adding an additional stimuli D 

would generate an even larger stimulus class. A similar procedure as the one from 

Sidman (2009) was used with the exception that Sidman and Tailby (1982) used an 

additional stimulus (D). Stimuli A were the dictated names of the Greek letters and B, 

C, D were the written Greek letters. A-B, A-C, and D-C were the relations that were 

trained. C-B, B-C, A-D, C-D, B-D, D-B were conditional relations that were tested 

after training. All the tested relations were tested for transitivity except for C-D, which 

was tested for symmetry. If symmetry and transitivity relations emerged, then it 

proved that the conditional relations were also equivalent and could show that these 

procedures were match-to-sample. Seventy-five percent of participants demonstrated 

the ability to acquire six novel sets of conditional discriminations that were not 

previously learned (C-B, B-C, A-D, C-D, B-D, D-C). The B-D and D-B results 

showed the emergence of three four-member stimulus classes. The efficiency of the 

training increased as the stimuli in the stimuli classes increased. 

Cowley, Green, and Braunling-McMorrow (1992) conducted a study where 

they tested relations using stimulus equivalence to teach the names and faces of three 

rehabilitation therapists to three men with brain injuries. A pretest-train-posttest design 
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to teach four stimuli using match-to-sample procedures the stimuli were dictated 

names (A), colored photographs of faces (B), written names (C), and colored 

photographs of nameplates from the therapist's doors (D). Training sessions were 

conducted in 30-50-minute increments, three to five times a week for ranging between 

eight to thirteen weeks. Training window longer, which sets it apart from the research, 

which is a difference between this study and most stimulus equivalence procedures. 

The reason for a longer training window may be due to the year that this study was 

published. This study was published in 1992, which is before a handful of the stimulus 

equivalence articles were published. Currently, stimulus equivalence research shows 

that training can occur in one day and participants can derive untaught relations 

(Albright, Reeve K., Reeve S., & Kisamore, 2015; Walker & Rehfeldt, 2012). 

During pretests, the participants were given a field of three to choose from 

with a total of 24 trials for two participants and 36 trials for one participant. All other 

testing and training were 30 trials. The three participants were able to accurately state 

the A-C relation in the pretest. Only one individual could state the A-D relation. Thus, 

they were not trained or tested on any relations using stimuli D. The participants were 

trained for relation A-B, and the number of trials was manipulated depending on the 

participant and their success. The men either received positive or negative verbal 

feedback depending on their answers. To move on to the next phase, the participants 

could not make more than one error for any conditional relation over two consecutive 

training sets. Once the participants met the criteria, they could move on to the posttest 

for the specific relations. One participant left the facility and did not partake in the 

study for a few months; once he came back, he continued with it. 

Results from the training were that one participant met the criteria after 37 

training sets (30 trials per set), the other participant took 72 training sets, and lastly 29 

sets. During posttests’, one participant demonstrated emergence for B-C/C-B relations 

but did not reach criterion and had variable responses for the D-B/B-D relations. Of 

the other two participants, only one showed emergence for B-C/C-B relation at that 

time. Once the other participant was retrained, he also demonstrated the emergence of 
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B-C/C-B relations. That participant that needed to be retrained happened to be the man 

who left the facility for a short period of time. All three of the men were able to show 

the three-class stimulus class formations. 

Dixon, Belisle, Stanley, Daar, and Williams (2016) evaluated the effects of 

equivalence-based instruction to teach geometric shapes to two students with ASD. 

Promoting the Emergence of Advanced Knowledge: Equivalence 5E—Symmetry: 

Shape Names assessment and curriculum was used and adapted for this study. Over 

two weeks, five shapes were taught, pentagon, hexagon, heptagon, octagon, and 

decagon. Per each shape, the three stimuli used were the shape name (A), the number 

of sides on the shape (B), and a picture of the shape (C). Researchers analyzed the 

direct training of A-B and B-A symmetrical relations as well as A-C relations based 

on transitivity. Researchers used a concurrent multiple-probe design across the two 

participants and looked at the percentage of correct trials over a five-trial session. A 

correct response was denoted as touching or stating the correct shape within 20 

seconds depending on the relation. Participants would touch the related number card 

for A-B trials, verbally state the shape name for B-A trials and touch the shape for A- 

C trials. For the baseline, A-B, B-A, and A-C relations were tested with five trials for 

each relation, and the participants did not receive any feedback on their selected 

answer. Training for A-B followed the baseline. If the child chose the correct answer, 

they received verbal praise; if they chose the incorrect answer least-to-most prompting 

was used. During the training of relation, A-B, both participants met mastery criteria 

of 100% across five consecutive sessions. Once mastery criteria were achieved, they 

moved on to the posttest probes which were executed in the same fashion as the 

baseline for B-A and A-C relationships. 

In baseline, none of the participants mastered any of the (A-B, B-A, or A-C) 

relations. For A-B training, both students met mastery criteria, and their scores 

increased for both the B-A and A-C posttest probes. These results suggested that the 

relations emerged using equivalence-based instruction even when only one relation 

was directly trained A-B. Researchers noted that though the B-C relation was not 
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taught, it could be hypothesized that this relation was previously known or emerged in 

the study due to B stimuli being a picture of the shape and C stimuli the number of 

sides. Participants could easily count the number of sides in the picture and determine 

the correct answer. 

Albright, Reeve K., Reeve S., and Kisamore (2015) used computerized 

equivalence-based instruction to teach two, four-member classes with both high and 

low statistical variability to ten college students. High statistical variability is defined 

as a set of scores whose values vary significantly from one another was named class 

one and low statistical variability is defined as a set of scores whose values are similar 

called class two. A pretest-train-posttest design was used, and participants completed 

all sections of the study in one day except for maintenance testing. This design 

evaluated participants' achievement on a computer-based and multiple-choice written 

test. The stimuli in each class were the textual label (A), textual definition (B), number 

set (C), and standard deviation (D). Six examples were used for stimuli’s C and D to 

promote generalization. Novel exemplars for all stimuli were used for maintenance 

purposes. The dependent variable in the study was the percentage of correct trials 

during match-to-sample training in the pre, post, and maintenance tests. Researchers 

also included the number of trial blocks needed to reach the criterion. After 

participants were taught the four-member classes using equivalence-based instruction, 

they were given a posttest. The researchers compared scores to the written tests versus 

computerized tests. For both modalities, all participants improved their test scores 

after receiving the computerized instruction. Subjects were also able to accurately 

make selections that were class consistent, which allowed for generalization from one 

novel stimulus to another. Lastly, participants were able to recall this information one 

week after instruction. Albright, Reeve K., Reeve S., and Kisamore’s (2015) study 

established a positive relationship between equivalence-based instruction and retaining 

the statistical variability concepts taught. 

Lovett, Rehfeldt, Garcia, and Dunning (2011) examined the effects of teaching 

single-subject design concepts by comparing different methodologies by comparing a 
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computer-based stimulus equivalence procedure to a traditional video lecture. The 

purpose of the research had three main points: 1) Compare the effectiveness for two 

groups, using a paper-and-pencil test between stimulus equivalence procedures to a 

lecture format. 2) Determine how efficient stimulus equivalence procedures are 

through assessing if the participants were able to generalize the relations to new 

graphs and vignettes. 3) Explore the social validity of the stimulus equivalence 

procedures and lecture format via a questionnaire on the participant's satisfaction with 

the procedure at the end of the experiment. It is important to note that the importance 

of this study derives from the researchers who analyzed the social validity data as part 

of the purpose of the research and results. Being the only study to do so, exploring the 

participants’ satisfaction with the testing modalities is what sets this study apart from 

all the other studies in this literature review. 

Twenty-four undergraduate students were part of either the stimulus 

equivalence or control (video lecture) group. Students were randomly assigned to the 

groups, with nine students in the control group and 15 in the equivalence group. These 

groups were unequal due to student cancellations. Groups were compared within a 

pretest-train-posttest design. A paper-and-pencil test served as the dependent variable, 

looked at the following experimental design relations; names (A), definitions (B), 

graphs (C), and clinical vignettes (D). There were also four C’ and D’ stimuli used to 

assess generalization. For the stimulus equivalence group, researchers also examined 

how well the participants could engage in accurate topography-based tact responses 

after completing a selection-based training. 

The pretest and posttest for the lecture group contained 15 questions with four 

answer choices about single-subject designs. Four questions tested for variations of B- 

A, C-A using novel graphs, D-A with novel vignettes, and three questions tested for 

A-B. The lecture was a 56-minute video lecture followed by an overview of single- 

subject designs using a PowerPoint presentation. After the video, the paper-to-pencil 

test posttest was given. A questionnaire was completed by all participants that 
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pertained to the social validity of the instructional method used. This questionnaire 

had four questions using a seven-point Likert-type rating scale. 

The equivalence group received the same pre and post test; however, 

researchers used Microsoft Visual Basic 2008 Express Edition to administer their 

protocol utilizing a match-to-sample protocol that took about 85 minutes. There were 

48 total trials, 12 per each of the four relations in the pretest (B-D, D-B, A-C, A-D). 

During only training phases, participants were given visual and auditory feedback 

based on the accuracy of their selected responses. They were first trained on the A-B 

relation in which they had to get 11/12 trials correct in order to move on to the next 

phase, the B-A symmetry testing. During the B-A testing, participants responded to 12 

questions, 11 correct was the mastery criteria with no feedback, and if they did not 

meet the criteria, they went back to the A-B training phase. Once they passed the B-A 

testing, they moved on to the following training and testing phases, A-C, C-A, A-D, 

and D-A. After completing all three of these symmetry testing blocks (B-A, C-A, and 

D-A). Participants were given a mixed symmetry testing block that included all 

symmetrical relations where they needed 33/36 questions correct to meet mastery 

criteria but could move on either way. Testing for transitivity was the next phase, 

where they answered 48 questions on the following relations B-C, C-B, C-D, and D-C. 

The mastery criterion was 44/48 correct, but no criteria was needed to move on to the 

next section. An equivalence test followed for B-D and D-B that had 22/24 trials 

correct for mastery, but no criteria need to move on. Generalization testing followed 

where 12 trials of A-C’ and A-D’ were tested, 11/12 was the mastery criteria but not 

needed to move on. A paper-to-pencil posttest was administered to 11/15 participants, 

and 4/15 of the participants were able to move on to the tact test. 

The results of the paper-to-pencil test show that participants in the equivalence 

group increased their scores on average 2.9 points (SD 5 2.3) from a mean of 7.4 to 

10.4 The lecture group averaged an increase of scores of 2.4 points (SD 5 2.4) a mean 

of 7.0 to 9.4 points, not a major difference between the two groups. An independent t- 

test showed no significant differences between the posttest means of the two groups. 
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However, a within-group t-test showed significant differences between pre and 

posttests for both groups, equivalence t(13) = 4.8, p < .001 and lecture group t(8) = - 

3.1, p = .016. Fourteen out of fifteen individuals met the training criterion and passed 

all of the symmetry tests. One of the 15 participants did not complete the protocol due 

to the time spent having to retake the training tests. The results for the remainder of 

the tests will be compared to the 14 individuals who finished the protocol. All 

participants met the criteria on the transitivity test and equivalence tests. Two 

additional participants were below the mastery criteria by one point for the transitivity 

test. All the participants met the generalization criteria for one of the two relations (A- 

C), whereas only six participants met the criteria for (C-A). 

The results and conclusions from the social validity survey are why this paper 

is so important. The social validity survey measured participants' satisfaction with the 

teaching modality they received. The questions used a scale from one to seven, one 

being not at all confident/agree and seven very/strongly agree. The average ratings 

from the social validity survey about their knowledge on single-subject designs were 

4.3 for the equivalence group and 4.6 for the lecture group. The average rating was 

18.7 for the equivalence and 19 for the lecture, showing a higher positive rating score 

for the lecture group. This could be due to the novelty of equivalence-based 

instruction. It is important to note that the differences in the average ratings had a 

difference of .3 which equates to a marginal difference. Due to the marginal 

difference, one cannot conclude with certainty that the testing modality preferences 

are very different and significant. This study demonstrated the learner's ability to 

acquire relations that were untrained through stimulus equivalence and their ability to 

generalize the skills. It also found that slightly more learners preferred the method of 

instruction in a lecture format. Participants may have preferred a lecture format to the 

stimulus equivalence because it is what most students in college are used to. Learning 

via stimulus equivalence can feel very different and not as familiar for an adult who 

has received most of their instruction in their lifetime primarily via lectures. The study 



Texas Tech University, Lande Dowell, May 2021 

50 

 

 

recommended that instructors use a variety of teaching methods when teaching new 

concepts. 

Fienup, Covey, and Critchfield (2010) conducted a study evaluating the effects 

of teaching four college students’ facts about brain anatomy and their functions by 

using equivalence-based instruction. Researchers noted that the study followed the 

general procedures of multiple baseline and multiple probe experiments. 

The stimuli for each class consisted of the name of the part of the brain (A), 

function one (B), function two (C), picture of location (D), and one effect if damaged 

(E). The EBI instruction was slightly different from typical EBI instruction due to the 

idea of a class merger which was used to further generative responding. A class 

merger occurs when there are two stimulus equivalence classes that both share a joint 

member, therefore forming a single larger class. There were three different stimulus 

sets (A-B-C) for Lesson 1, (A-D-E) for Lesson 2, and (B-C-D-E) for Lesson 3. Lesson 

3 was the relations between Lessons 1 and Lessons 2. An example of a class merger is 

when participants can derive the untaught relations B-E, C-E, B-D, and C-D. It is 

important to note that the B and C stimuli were taught in Lesson 1, and the D and E 

stimuli were taught in Lesson 2. Thus, when an individual can merge the two relations 

to form an even broader class, it is referred to as a class merger. A pretest-train-train- 

posttest design was used. The mastery criterion was 90% per test, and the individuals 

could not move on to the next test until they reached the criterion. A lesson constituted 

as the training and post test blocks. Only for the lessons, success towards the mastery 

criterion was displayed visually as well as auditorily through feedback with 

headphones. A correct response signified an ascending sound, and an incorrect 

response signified a descending sound. Participants would only work for a total of two 

hours and had to stop the study once the two hours were up. 

Students who were taught facts using equivalence-based instruction mastered 

more than twice the amount of facts as the students explicitly taught. Fienup, Covey, 

and Critchfield’s (2010) study suggested that using equivalence-based instruction can 

decrease the amount of time students invest when learning challenging academic 
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topics. EBI can allow students to attain more skills in the time it took them to achieve 

one skill with explicit instruction. This study showed how participants emerged from a 

large number of relations without the need to have explicitly taught them. The 

equivalence instructed promoted four symmetrical, six transitive, and six symmetrical 

variants (class mergers) relations. Each of the variants can be considered an 

independent relation, so 16 relations (four from each of the four brain-lobe classes) 

helped an additional 64 untaught relations emerge for 80 total relations. This is 

approximately five times more than the number of relations that were taught 

expressly. 

Zinn, Newland, and Ritchie (2015) also conducted a study where they 

compared teaching proprietary and generic drug names to an EBI group and two 

control groups. One of the control groups was matched for accuracy while the other 

group matched for the number of discrete training opportunities. The purpose of this 

study was to quantify the efficiency of EBI in relation to students’ accuracy of 

responding when considering the time, it took to master a concept. There were three 

dependent variables which were the number of eight-trial blocks needed to reach 

87.5% on the last three out of four blocks (the mastery criterion), percentage correct 

for each trial block, and response latency. The criterion-control group received 

training randomly on the relations that were taught to the EBI group but were required 

to meet 87.5% accuracy before moving to the next phase. The trial-control group used 

the same training process but did not have to attain the mastery criteria before moving 

onto the next phase. The drug classes were tested on different days in sessions 

between 30 to 60 minutes. There were four classes of drug stimuli used in the study, 

the generic name written and spoken, and the proprietary name written and spoken. 

The EBI group received match-to-sample presentations where they were exposed to 

drug names both as an auditory and written stimulus. Participants in the control group 

were able to complete all their training and testing in one day, while participants in the 

EBI group received instruction over multiple days. The length of the training and 

testing sessions for the control group was not stated. 
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The students who received EBI mastered the drug name relations much quicker 

than the control groups. Students in the control groups also had less accuracy and 

mastery. When comparing the number of trials needed to reach mastery, students 

displayed poorer performance in the control groups. The amount of time it took 

students in the EBI group to master the material was 50% fewer trial blocks than the 

criterion-control groups. To master identifying the correct drug relation, the control 

group had to spend more time going back through the trial blocks compared to the EBI 

group. The trial-control group performed worse overall than the EBI group on most of 

the tests for relations. 

There were, however, two limitations to the study. First, participants in the 

control group were able to complete all their testing and training in one day, while 

participants in the EBI group received instruction over multiple days. Second, a 

baseline test was not run to determine if participants had previous knowledge of these 

four drug classes. Participants were randomly assigned to each group to account for 

potential background information about the drugs. The second limitation showed that 

getting some baseline data, whether it is actual baseline data or pretest data can better 

dispute or claim that EBI is a successful way to help individuals acquire new skills. 

Zinn, Newland, and Ritchie (2015) chose not to take baseline data due to potential 

retainment with participants and pre-exposure them to the drug names which would 

make it more difficult to analyze the differences between the EBI and control groups. 

Walker and Rehfeldt (2012) conducted a computerized study with eleven 

graduate-level students via Blackboard where they analyzed EBI procedures to teach 

single-subject design methodology. Selection-based intraverbals were used to assess 

the emergence of written topography-based intraverbals and the generalization of the 

relations to novel stimuli. The four relations taught were the names, definitions, 

graphs, and two scenarios where it would be appropriate to use that specific design 

within one 60-90-minute training session. 

The dependent variable in the study was the percent of accurate responses in 

the derived relations probes from pretest, posttest, generalization, and maintenance. 
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The combination of A, B, C’1/C2, D’1/D2 all constituted one class. The stimuli in 

each class were the design names (A), definitions (B), graphs (C), clinical vignettes 

(D). Stimuli C and D both had additional stimuli C’1 used an Excel graph with 

hypothetical data while C’2 had figures from research studies in the Journal of 

Applied Behavioral Analysis. Stimuli D’1 was a text variation and D’2 a vignette 

variation. A pretest-train-posttest-maintenance design was used in this study. Nine of 

the sixteen participants did not complete the maintenance probes 16 weeks after the 

study due to unwillingness, or they were no longer enrolled in the course. Participants 

who completed maintenance probes who did not demonstrate maintenance of the 

relations received remedial instruction sessions followed by tests for emergent 

relations. 

During the instruction probe, data on the number of 12-trial blocks necessary 

to reach the mastery criterion was also taken into account. An individual was 

determined to be able to accurately identify a derived stimulus relation when 11 out of 

12 trials had correct responses for each derived relation from the eight sets of probes. 

Each probe contained tests for (B-A), (C-A), (D-A), and (D-B). The eight sets of 

probes were Section 1, which was topography-based tacts, and intraverbals (C-A, C’1- 

A, C’2-A, B-A, D-A, D’1-A, D’2-A, D-B, D’1-B, D’2-B) were pretest probes. Section 

2, instruction, were intraverbals based on selections (A-B) and test for symmetry. 

Section 3, post test probes, were intraverbals based on topography intraverbals (B-A) 

and tested for symmetry. Section 4, instruction, was intraverbals based on selections 

(A-C) and tested for symmetry. Section 5 was tacting based on topography (C-A, C’1- 

A, C’2-A), and tested for symmetry. Section 6, instruction, was intraverbals based on 

selection (B-D) and tested for symmetry. Section 7, post test, and generalization were 

intraverbals based on topography (D-A, D’1-A, D’2-A), tested for transitivity. Section 

8, posttest, and generalization were intraverbals based on topography (D-B, D’1-B, 

D’2-B), tested for symmetry. 

The procedure used selection-based intraverbals to determine whether written 

topography-based intraverbals emerged to see if the relations were able to generalize 
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to both novel graphs and vignettes. After each trial in the instruction probes, the 

feedback was given. If a participant failed the block, they were given time to look over 

their previous block to see the mistakes then restart the block. The participants scored 

between 0%-42% correct on all of their untaught relations during pretest probes. 

During instruction, most participants only needed to complete one or two training 

blocks before reaching the 92% mastery criterion (11/12 correct). In the posttest, 6/11 

participants mastered B-A (symmetry), 11/11 mastered C-A (symmetry), 7/11 

mastered D-A (transitivity), and 5/11 mastered D-B (symmetry). In generalization, 

9/11 showed C’1-A or C’2-A (symmetry) generalization, 7/11 showed D’1-A or D’2- 

A generalization (transitive), and 5/11 showed D’1-B, D’2-B (symmetry) 

generalization, results were consistent with the posttest findings. Few participants 

were able to retain the derived relations 16 weeks later. After remedial instruction 

which involved redoing the training sessions, some of the participants were able to 

recall the previously taught relations. All of the participants were able to remerge 

relations B-A (symmetry), three reemerged C-A and D-B (symmetry), 5/7 emerged D- 

A (transitive) relations. As for generalization, 4/7 showed reemergence of C’1-A or 

C’2-A (symmetry) tact relations, 3/7 showed reemergence for D’1-A or D’2-A 

(transitive), and D’1-B or D’2-B (symmetry) intraverbal relations. Four out of seven 

participants were able to identify untaught tacts more efficiently than the untaught 

intraverbals (3/7 participants). The tacts that were untaught are more likely to emerge 

than the untaught intraverbals. The untaught tacts are under the control of physical, 

discriminative stimuli as opposed to a verbal discriminative stimulus, making them 

easier to emerge. 

This experiment was conducted solely online through Blackboard. A major 

difference between this study and other EBI studies is that all of the procedures 

mentioned above were run online. Other EBI studies do not demonstrate EBI’s 

efficiency using distance education. Though most of the relations were not maintained 

after 16 weeks, participants were able to increase their pre to post test scores. The 

ability to generalize the relations to novel stimuli was only observed with a small 
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percentage of individuals. Thus, others may have been under the control of an 

irrelevant part of the stimuli, such as particular words in a sentence. Ensuring that the 

stimuli lack irrelevant features such as additional words is recommended in future 

studies. Maintenance results showed that only a small amount of remedial instruction 

was necessary to relearn the taught relation. Most participants who received remedial 

instruction only needed to complete one to two blocks before they met the mastery 

criterion in the maintenance probes. 

Albright, Schnell, Reid, and Sidener (2016) evaluated the effects of using 

equivalence-based instruction and added training for generalization through multiple 

exemplars using a traditional pretest, train, posttest design. EBI was used to teach the 

four functions of behavior to 11 students in an introductory applied behavior analysis 

course. The study also looked at the effects that computerized selection had on 

generalization. The dependent variables were the percentage of correct trials during 

testing and MTS training. Also, data was taken on the number of computerized trial 

blocks needed to reach the criterion for each relation. The stimuli in each class were a 

textual label (A), textual description (B), graphical representation (C), and a clinical 

vignette (D). Novel examples for stimuli B, C, and D were used on the posttests to 

assess generalization. There were three pretests to assess the following relations: an 

oral pretest for B-A, C-A, and D-A; multiple-choice pretest testing all relations over 

50 questions; and a computer match-to-sample pretest for relations A-B, A-C, B-D, B- 

A, C-A, D-A, B-C, C-B, D-B, B-D, D-C, and C-D. 

Scores on all three tests improved from the pretests to the posttests. 

Generalization testing for class consistent performances was also maintained two 

weeks later for all three tests. The results of this study showed that equivalence-based 

instruction through multiple exemplars was a successful way for college students to 

learn and maintain the skill acquisition of the functions of behavior. A significant 

limitation of this study was that there was no control group, and only the baseline was 

used as a control. Thus, the data cannot with certainty show that the equivalence-based 

instruction was the reason why there were great improvements between the pretest and 
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posttest scores. It is best to analyze posttest results in comparison to other instructional 

approaches such as a lecture when assessing the efficiency of equivalence-based 

instruction. This study showed that participants were able to learn all relations within 

the two and a half hours of instruction, but there was no comparison to a lecture or 

self-study format. 

O’Neill, Rehfeldt, Ninness, Muñoz, Mellor (2015) conducted a study with 26 

graduate students in which they compared the effects of learning Skinner’s six verbal 

operants by comparing an online stimulus equivalence procedure to an assigned 

reading procedure. The procedure tested for the emergence of topography-based (TB) 

interverbal and selection-based (SB) responses. The stimulus equivalence group used 

four different stimuli (discussed below) to teach the six verbal operants. The control 

group was required to read six pages from a chapter in a textbook on verbal operants 

from Cooper, Heron, and Heron (2007). A between-group design using the sequence 

pretest-instruction-posttest-generalization was used to compare the effects between the 

two groups. Maintenance of the skills was followed up using probes seven weeks later. 

Before the experiment, each group was shown a PowerPoint presentation and passed a 

nine-question multiple-choice quiz on formal similarity and point-to-point 

correspondence. The dependent variables in the study were the percentage of correct 

responses on the topography/selection-based probe trials, and generalized responses 

with new topography/selection-based probe trials. 

The participants in the stimulus equivalence group used a technique in which 

the participants were exposed to the relations among the names (A), antecedents (B), 

consequences (C), and a short vignette of each verbal operant (D). The TB pretest 

probes included 30 total trials, 6 per relation (D-C, D-B, for transitivity, D-A, B-A, C- 

A, for symmetry) from a stimulus set one. Instruction for the equivalence group 

included two stimulus sets (1 & 2). One block consisted of 12 random trials for each 

relation and two trials for each of the six operants. Participants were given an array of 

six stimuli per trial. Feedback was given after the completion of all 12 trials. The 

correct responses were highlighted for the participant. The mastery criterion was 11/12 
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correct, and up to ten attempts per test were allotted. For the first two tests, testing 

symmetry (A-B, A-C, A-D, B-A, C-A, D-A) participants could not move on to the 

next test until mastery of the previous test occurred. For the last test, testing 

transitivity (D-B and D-C), no mastery criterion or feedback was provided. The SB 

Posttest Probes contained 30 total trials, six per relation, from the stimulus set 2 (A-B, 

B-A, A-C, C-A, A-D, D-A) symmetry relations, and D-B and D-C, transitive relations. 

The group receiving EBI met mastery criteria for all eight trials. The reading group 

only met the mastery criterion for two of the eight trials (relations that were accurately 

derived were not stated) The TB Posttest Probes contained 30 trials with six trials per 

relation from the stimulus set 2 (D-A, B-A, and C-A, testing for symmetry and, D-C 

and D-B, testing for transitivity. 

Two out of five relations met mastery criteria from the equivalence group, and 

these relations were D-A and C-A, which were symmetrical relations. No relations 

from the reading group emerged in the TB posttest probe. The generalization probes 

for TB and SB matched the posttest probes for only the D-A (symmetry) relation, no 

feedback was given, and stimulus sets three and four were used. The equivalence 

group met the mastery criteria for both the TB and SB probes. The reading group did 

not meet the mastery criteria for either the TB or SB probes. Testing for further 

generative relations consisted of six TB trials where participants were asked to provide 

a new example of each verbal operant with the complete antecedent, response, and 

consequence. A follow-up probe was conducted seven weeks later. Participants had to 

complete 108 trials in one test session. The trials match the SB, TB, and generalization 

posttests. Neither the equivalence nor the reading group was able to meet the mastery 

criterion. 

A dissertation by Caldwell (2018) researched stimulus equivalence instruction 

as a means to teach three parents/caregivers of children with ASD and other 

disabilities the social functions of behavior. His study employed a non-concurrent, 

multiple-baseline-across-stimulus sets design to answer four different questions. 1) 

Does using equivalence-based instruction with match-to-sample procedures produce 
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relational class mergers between the different stimuli for the parents and caregivers 2) 

Will the untrained symmetrical and equivalence relations of the five-member classes 

be demonstrated through equivalence-based instruction 3) When responding in written 

open-ended test questions will these relational repertoire influence response 

generalizations based off selection-based instruction to topographical responding 4) 

Will the relational repertoire occur from stimulus equivalence to novel video 

exemplars? The five trained relations used were the labels of social functions of 

behavior (A), antecedent event descriptions (B), consequence event descriptions (C), 

antecedent and consequence event vignettes (D), and function-based responses (E). 

The match-to-sample trials, topographical and video trial probes, and training 

were done using a computer and Paradigm Experiments (paradigmexperiments.com; 

Perception Research Systems, 2007) software. A topographical-based baseline pretest 

and posttest were utilized through Paradigm using open-answer responses to six 

scenarios of people who are engaging in challenging behaviors. Six video probes 

lasted between 10-20 seconds each. These videos were examples of both antecedents 

and consequences that correlate to problem behaviors. The equivalence-based 

instruction for the three, five-member classes occurred using a field of four stimuli. 

One stimulus in each of the fields was labeled as “none.” The “none” stimulus was 

considered a non-matching trial and should only be selected if none of the other 

stimuli accurately matched the sample in the trials. For example, the sample is 

attention, and participants would have to match the sample name to the correct 

definition. The four options to choose from consisted of antecedent descriptions for 

attention, escape, and tangible behaviors for three of the choices as well as “none” for 

the fourth option. This study taught parents and caregivers the social functions of 

behaviors; attention, escape, and tangible. The fourth function, automatic, was not 

taught. Caldwell (2018) used the written descriptions in stimuli B and C for each 

function based on the functional behavior assessment interview tools, Functional 

Assessment Screening Tool (FAST; Iwata & DeLeon 2015), and Motivational 

Assessment Scale (MAS; Durand & Crimmins, 1988). For example, the antecedent 
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description for attention correlated to the stimuli that said the behavior occurs during 

decreased periods of social interaction. Multiple exemplar training for each of the 

three sets and relations B, C, D, and E occurred as there were three different versions 

of each stimulus (see table below for an example). 

Caldwell (2018) taught individuals who are not behavior analysts or teachers 

the functions of behavior. An essential part of Caldwell’s research to this study is his 

research topic which has minor differences from the current research in this study. 

Another important factor is the methods implored in Caldwell’s (2018) research are 

very similar to the methods of this research study. Most of the stimuli, minus the 

automatic function stimuli, are the same. Both researchers used labels, antecedent and 

consequence descriptions from Functional Assessment Screening Tool (FAST; Iwata 

& DeLeon 2015) and Motivational Assessment Scale (MAS; Durand & Crimmins, 

1988) as well as vignettes. This study demonstrated the effectiveness of Paradigm 

Experiments (paradigmexperiments.com; Perception Research Systems, 2007) 

software when teaching parents, the functions of behavior. 

There were four different dependent variables in this study. The first was the 

percent of accurate trials for the open-ended pretests, posttest, and maintenance scores. 

The second was the percent of accurate responses for the video probes. The third 

variable was the percent of accurate trials in baseline, training, multiple exemplar 

training, and testing blocks during the equivalence-based instruction. Lastly, the 

number of training blocks that were needed to acquire the relations for BC, BC, DE, 

ED, and the class merger tests. 

The experiment was broken down into three different phases from an 

organizational standpoint. Phases one and two were done during the same day, and 

encompassed within three hours, and included all of the testing and training. Phase 

three took place two weeks after and was solely a maintenance check. The table below 

summarizes the research design and procedures. 
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Table 4. Experimental phases used in Caldwell’s (2018) study. 
 

Phases Length Type of test What the phase entailed Number of trials Mastery criteria and feedback 

1- Baseline 
Testing for 
written test 
and video 
probes. 

Baseline Opened- 
ended 
written test 

For open-ended topographical 
responses. The written test was 
scored using a rubric. 

6 vignettes No mastery criteria or feedback 

Video 
probes 

Participants identify functions 
based on interactions between the 
child and the antecedent, 
behavior, and consequence. 

6 videos 

2- 
Equivalence- 
Based 
Instruction 
(pretests, 
training, 
posttests, 
testing for 
class 
mergers) 

Baseline Class 
Merger 

B-D, D-B, B-E, E-B, C-D, D-C, 
C-E, E-C, and nonmatching 

32 trials No mastery criteria or feedback 

Pretest Equivalence B-C, C-B, and nonmatching for 
each of the functions 

14 trials No mastery criteria or feedback 

D-E, E-D, and nonmatching for 
each of the functions 

Training  
A-B and nonmatching for each 
of the functions. When 
participants failed then they did 
a MET x trial. If they failed 
again, then they did a MET 
y trial. 

12 trials 11/12 
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A-C and nonmatching for each 
of the functions. When 
participant failed then they did a 
MET x trial. If they failed again, 
then they did a MET y trial not 
mastery criterion. 

  

Posttest Equivalence B-C, C-B, and nonmatching for 
each of the functions 

14 trials No mastery criteria or feedback 

Probe Class 
Merger 

B-D, D-B, B-E, E-B, C-D, D-C, 
C-E, E-C, and nonmatching 

32 trials No mastery criteria or feedback 

Pretest Equivalence D-E, E-D, and nonmatching for 
each of the functions 

14 trials No mastery criteria or feedback 

Training  
A-D and nonmatching for each 
of the functions. When 
participant failed then they did a 
MET x trial. If they failed again, 
then they did a MET y trial. 

12 trials 11/12 

A-E and nonmatching for each 
of the functions. When 
participant failed then they did a 
MET x trial. If they failed again, 
then they did a MET y trial. 
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 Posttest Equivalence D-E, E-D for each of the 
functions and nonmatching 

14 trials No mastery criteria or feedback 

Probe Class 
Merger 

B-D, D-B, B-E, E-B, C-D, D-C, 
C-E, E-C and nonmatching 

32 trials No mastery criteria or feedback 

Posttest/Genera 
lization 

 Open-ended topographical 
responding that was identical to 
baseline 

  

Posttest/Genera 
lization 

 Video probes that were identical 
to baseline 

  

3- 
Maintenance 
and Social 
Validity 

Maintenance  Opened-ended topographical 
responding probe, B-C, C-B, D-E, 
E-D, and class merger tests that 
were identical to Phase 2 tests. 

  

Social validity  15 questions using a 5-point 
Likert scale 

  

Note: Caldwell (2018) study included Phase 1 baseline testing, Phase 2 training, and Phase 3 maintenance testing. 
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The results showed that using equivalence-based instruction can be useful 

when teaching parents, the functions of behavior. The participants made progress 

when comparing their pretests to posttests, but they also scored high in the training 

phases. The data was presented with an in-depth data analysis for each participant. 

Group data was given for the duration it took to complete the phases as well as 

averages of improvement. An average increase of 29% across the three participants 

occurred from the pretest to the posttest. For attention trials, an increase in 33%, 67% 

in the pretest to 100% in the posttest. For escape trials, 34%, 53% in the pretest to 

87% in the posttest. Finally, for tangible, an average of 20%, 80% in the pretest to 

100% in the posttest. As for the open-ended results (both topographical and video), 

there was a 13% average increase across the three participants, from 50% in baseline 

to 63% on the posttest. As for maintenance, the average was 51% accuracy. Showing 

that only half of the participants were able to maintain the skill of accurately 

identifying the correct function of behavior when given open-ended tests. In terms of 

functions, for attention, an increase in 25%, from 42% in baseline to 67% on the 

posttest. Escape had a 12% increase, 63% in baseline to 75% on the posttest. The 

tangible scores did not have an increase and remained at 46%. The maintenance scores 

were 38% for attention, 63% for escape, and 54% for tangible. 

These results showed that equivalence-based instruction using a match-to- 

sample format can be an effective way to teach the social functions of behavior to 

parents. Every participant increased their scores from baseline to posttest. However, 

the researcher noted that there was not enough evidence to conclude that there was a 

functional relationship between the change in the participant’s responses and the 

training sessions. Participants were exposed to limited training sessions but had high 

accuracy, which may be due to the learners already having some previous foundational 

knowledge. A majority of the participants underwent minimal testing sessions due to 

completing the sessions with high accuracy and quickly. Those factors explain why 

the results of the parents learning the functions of behavior through EBI were 

inconclusive. 
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Brodsky and Fineup (2018) conducted the first meta-analysis of equivalence- 

based instruction used in neurotypical adults. The study found 31 different studies 

across 28 articles pertaining to EBI. Each of these experiments used college students 

as participants. The results from the study found that EBI procedures are more 

effective when compared to no and active instruction. These procedures can generate 

better educational outcomes for learners than the traditional teaching method 

professors currently use in the classroom. 

The following studies have also utilized equivalence-based instruction to adults 

teaching a variety of topics. Blair, Tarbox, Albright, MacDonald, Shawler, Russo & 

Dorsey, (2017) taught nine students in college how to analyze ABAB graphs using 

EBI. Using pretest-train-posttest-generalization, they found every participant was able 

to form three five-member classes, and the skills were maintained to novel examples 

two weeks later. This study, unlike others, used only one testing modality to test the 

efficiency of EBI. The results showed that only one testing modality was needed to 

establish the stimulus equivalence classes and maintain the skills. O'Hea Suárez 

(2018) used equivalence-based instruction to teach two women in the Latino 

community English. A pretest-test-train-test-train-posttest design was used to analyze 

the potential emergence of equivalence relations for two or four discriminations. Both 

participants showed the emergence of untrained relations. 
 

Literature Review Summary 
Research on law enforcement officer trainings for people with behavioral health 

disorders or ASD mainly encompasses officers’ interactions with these individuals. 

Negative interactions between officers and people with behavioral health disorders and 

ASD have ended in death or jail time (Hails & Borum, 2003; Lurigio, Smith, & Harris, 

2008). In 2018, 1,000 people were fatally shot by an officer, 25% of those individuals 

had a behavioral health disorder (Rogers, McNiel, & Binder, 2020). There is an 

increasing prevalence of individuals with a behavioral health disorder who are 

incarcerated in jail or prisons (Hails & Borum, 2003; Lurigio, Smith, & Harris, 2008). 

It is hypothesized that due to the increasing rate of ASD, there is also an increased rate 
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of people with ASD in jails and prisons. The two factors stated above are part of the 

reason why training curriculums have been developed and there are numerous 

modalities for the trainings. In relation to behavioral health disorders and ASD, officers 

are currently being trained on de-escalation and identification strategies (Compton, 

Bahora, Watson, & Oliva, 2008; Ellis, 2017; Lurigio, Smith, & Harris, 2008; Martinez, 

2010). There are also several different subfields of a police officer such as CIT team 

members, who work primarily with individuals that may require additional support 

(Compton, Bahora, Watson, & Olivia, 2008; Lurigio, Smith, & Harris, 2008; Martinez, 

2010). Officers have not been trained in conducting a brief functional analysis or 

identifying the four functions of behavior. These two training objectives are the basis of 

applied behavior analysis (ABA), which consists of highly trained individuals who 

develop interventions and work with individuals with maladaptive behaviors. If an 

officer is patrolling the community and sees someone in crisis, they can identify why 

someone is engaging in challenging behavior and determine the best next steps for both 

the individual and the officer. Other fields such as teachers, residential facility 

supervisors, and parents have been taught how to conduct a functional analysis 

(Caldwell, 2018; Iwata et. al, 2011; Lambert et. al, 2012). 

Equivalence-based instruction has shown to be an efficient training modality 

when acquiring new skills for those with and without disabilities and of all ages 

(Albright et. al, 2016, Blair et. al., 2017; Lovett et. al, 2011; Sidman & Tailby, 1982; 

Walker and Rehfeldt, 2012; Zinn et. al, 2015;). EBI is quicker and yields faster results 

in comparison to direct instruction (Fienup et. al, 2010). This training modality has been 

used to teach a variety of concepts from math to English to ABA principles (Dixon et. 

al, 2016; Lovett et. al, 2011; O'Hea Suárez, 2018; Walker & Rehfeldt, 2012). 

Equivalence-based instruction has been conducted using a variety of modalities such as 

in-person and online (Albright et. al, 2015; Dixon et. al, 2016; Fienup et. al, 2010; 

Walker & Rehfeldt, 2012). Two studies have specifically taught adults how to identify 

the functions of behavior (Albright et. al, 2016; Caldwell, 2018). 

Research Question 
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The purpose of this research was to examine the effects equivalence-based 

instruction had on teaching individuals interested in law enforcement the functions of 

behavior. The research questions for this study were 1) What effect does equivalence- 

based instruction have on those interested in law enforcement to identify functions of 

behavior? 2) Can those interested in law enforcement effectively generalize 

identifying the functions of challenging behavior through novel examples? 
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CHAPTER III 

METHODS 

Participants 
The participants in this study were individuals in Austin, TX who were 

interested in law enforcement. There was a total of five participants ranging from age 

20-50. There were three males and two females. The researcher wanted to use a small 

sample size to gain an understanding of the effects EBI has on teaching law 

enforcement officers (LEO’s) the functions of behavior. This was the first study 

examining these effects with people interested in LEO’s which is why a smaller 

population was used to gather preliminary evidence. LEO’s were originally the 

preferred participants for the study. Due to the global COVID-19 pandemic, the 

researcher changed the participant type from LEO’s who work in prisons or jails to 

those interested in law enforcement because LEOs were unavailable due to their work 

obligations during the pandemic. Any individual interested in law enforcement, 

regardless of their experience, was allowed to participate in the study. 
 

Experimental Design 
This study used a multiple baseline probe across participants design with an 

embedded acquisition investigation to look at the impact of EBI training. In addition 

to pre and post training data, researchers also looked at trial by trial data. Looking at 

the participant’s acquisition data trial by trial allowed the researcher to evaluate the 

EBI teaching method more precisely. The quasi-experimental design looks at the 

pre/post/post training measures to determine knowledge of function across a random 

group of participants. This allowed participants to receive their training in a staggered 

format, where each participant completed the pretests on different days. This helped 

decrease the effects of learners acquiring the skills elsewhere (Kazdin, 2011). This 

gave the study better control as the researcher was able to see where the participants 

were before the training. A pretest-train-posttest-maintenance design was used to 

establish control and help evaluate the results of EBI and the formation of the four, 
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four-member classes. The pretest probes were administered on different days. The 

final pretest session was completed on the same day as the training and posttest 

sessions. Maintenance testing occurred two weeks after the posttest sessions. 

Materials 
 

Participants conducted training and testing using a laptop. The researcher 

received verbal consent from each participant virtually. The consent form was sent in 

an email, and verbal consent was given by the participants during the Zoom calls. 

Software from ePrime Go Experiments (Psychology Software Tools, Pittsburgh, PA) 

was used to construct the match-to-sample training and testing sets. Each trial had a 

field of four responses, which were each function of the behavior. Participants 

underwent a pre training session before the experiment, so they had the opportunity to 

familiarize themselves with the ePrime Go Software. Everyday stimuli such as dogs, 

food, vehicles, and furniture were used during the pre-training session. Microsoft 

Excel© was used to collect the data from the training and testing sets. Below is an 

example of an AB stimulus set with a field of four. 

Figure 2. Sample AB Stimulus Set 
 

 
Note: This is a sample AB stimulus set with a field of four in which the trainee 
matches the correct response. 
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Each stimulus class was given an alphameric label (A, B, C, D), and each 

function was given a numeric label (1, 2, 3, 4). For example, A1, B1, C1, and D1 

pertain to the function attention (1) and all of its relations. It is important to note that 

the participants in the study did not see the labels. The labels were seen only by the 

researcher for experimental reasons. The experimental stimuli trained were the 

function names (A), antecedents (B), consequences (C), and vignettes (D). The 

antecedent (B) and consequence (C) descriptions were taken from Albright et al. 

(2016) which used standard functional behavior interview assessments, the Functional 

Assessment Screening Tool (FAST; Iwata & DeLeon, 1995), and the Motivational 

Assessment Scale (MAS; Durand & Crimmins, 1988). The vignettes (D) were written 

scenarios written by the researcher that included the problem behavior, antecedent, 

and consequent variables. These stimulus classes were written using scenarios that 

LEO’s who work in a prison or jail would see on a day-to-day basis. These occurred 

because the training was initially designed specifically for correctional officers. 

However, due to the COVID-19 pandemic, the researcher had to change the 

participant type. Another Board Certified Behavior Analyst in the field reviewed all of 

the materials to ensure that they were accurate and matched with the appropriate 

relation. A 20-question pilot test was given to individuals both in and outside the field 

of ABA. Participants who worked in the field scored on average 83.00% while 

participants who were outside the field scored on average 62.50%. The range of 

correct answers for participants inwas 11-18 for participants in the field and 9-16 

correct for participants outside the field. 
 

Dependent Variables 
Multiple dependent variables were involved to examine the effect EBI had on 

individuals interested in law enforcement to learn the functions of behavior. First was 

the percent of correct trials on identifying the correct function, antecedent, 

consequence, and vignette relation in the pretest, training, and posttest blocks. Many 

experts within EBI research include the percent of correct trials as a dependent 
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variable across all testing conditions. Previous literature demonstrated that higher 

accuracy with responses allowed for more accurate responding for the relations that 

were not trained (Lovett et al., 2011; Fineup et al., 2010; Zinn et al., 2010). Scores 

were calculated by dividing the correct number of trials over the total number of trials 

then multiplying by 100. The second dependent variable was the number of testing 

trial blocks a participant completed to meet the mastery criteria 16/16 correct or 100%. 

An additional trial block occurred if the participant did not complete the testing trials 

to 100% accuracy. 
 

Interobserver Agreement 
Though ePrime Software calculated the accuracy of the trial blocks, an 

independent observer reviewed 58% of the total trials conducted. The rater also looked 

at the ePrime software, stimuli used, and participants’ answers. The independent 

reviewer helped ensure that the researcher analyzed the trial block accurately and that 

the software correctly scored the responses from each participant. The interobserver 

agreement was calculated by dividing the number of agreements between the two 

raters and dividing it by the total number of trials then multiplying by 100. 

Interobserver agreement (IOA) data had to be above 80%. 
 

Procedures 
The study evaluated the effects of using EBI to teach the four functions of 

behavior: attention, escape, tangible, and automatic. Figure 3 below depicts the study 

relations. The relations that were trained are shown using a bold line. These relations 

were A-B, A-C, and A-D. The relations that were tested both in the pretest and 

posttest are shown using the dashed line. These relations were B-A, C-A, and D-A. All 

of the relations discussed thus far were training and testing for a symmetrical relation. 

The dashed double-dotted line was the only test that tested for transitivity. Testing for 

transitivity was done through an equivalence test for the potential derived relations D- 

C and D-B. 
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Figure 3. Diagram of Study Relations 
 

Note: The stimulus sets that tests for transitive, symmetric, and reflexive relations. 
 

The train-test-posttest-maintenance procedures are shown in Table 1. Each 

section of the research is broken into different phases to help organize the study 

sessions. The phases are as follows: phase 1 pretraining, phase 2 pretest probes, phase 

3 training, phase 4 posttest probes, phase 5 generalization probes, and phase 6 

maintenance probes. Table 5 represents an overview of the procedures used in the 

study. Table 5 is a written description of each phase. 

 
Table 5. Overview of Procedures 

 
 

Phase Task Description Criteria # of 
Trials 

If 
Failed 

1 Pretraining EBI practice on Paradigm 
software 

100% 6  

2 Pretest D-C Vignette → Consequence 0-70% 8  
 Pretest D-B Vignette → Antecedent 0-70% 8 
 Pretest D-A Vignette → Function 0-70% 8 
 Pretest B-A Antecedent → Function 0-70% 8 
 Pretest C-A Consequence → Function 0-70% 8 
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Table 5, Continued. 
3 Training A-B 

Training A-C 
Training A-D 

Function → Antecedent 100% 
100% 
100% 

12 
12 
12 

 Function → Consequence 
Function → Vignette 

4 Posttest B-A Antecedent → Function 100% 8 
 Posttest C-A Consequence → Function 100% 8 
 Posttest D-A Vignette → Function 100% 8 
 Posttest D-C Vignette → Consequence 100% 8 
 Posttest D-B Vignette → Antecedent 100% 8 

5 Generalization Test Vignette → Consequence None 8 
 Dx-C Vignette → Antecedent None 8 
 Generalization Test Vignette → Function None 8 
 Dx-B Antecedent → Function None 8 
 Generalization Test Consequence → Function None 8 
 Dx-A    
 Generalization Test    
 Bx-A    
 Generalization Test    

 Cx-A    

6 Maintenance D-C Vignette → Consequence None 8 
 Maintenance D-B Vignette → Antecedent None 8 
 Maintenance D-A Vignette → Function None 8 
 Maintenance B-A Antecedent → Function None 8 
 Maintenance C-A Consequence → Function None 8 

Note: The testing phases throughout the entire study. The arrow represents remedial 
instruction that participants completed if they did not meet mastery criteria of 100% in 
phase 4. 

 
 

This study was different from other EBI studies because the researcher 

conducted all the training relation sessions in one phase, then moved to the posttest for 

all relations in each phase, followed by generalization tests and maintenance tests. 

Most EBI research procedures conduct the training followed by the posttest 

immediately after for only one relation at a time. The researcher had a personal 

conversation in July of 2019 with Caldwell (2018) where he noted that most of his 

participants baselined out of his experiment, which is why he included the “none” 

stimuli. He also stated that many participants were fatigued during the experiment 

because this is not a way adults are typically trained. The researcher hoped that 

clustering the relation testing together would help eliminate the participants baselining 
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out of testing early or becoming fatigued. The idea was that if they were working on 

multiple relations at one time, they saw different stimuli, so it was not perceived as 

difficult and tiring for the participants. 
 

Phase 1: Pretraining 
A pretraining session occurred before the start of the experimental sessions. 

This session gave the participants the time they needed to practice using the ePrime 

Software to help decrease any confounding variable effects. The pretraining session 

allowed the researcher to know if the participants were able to accurately match the 

stimuli to the relation on the screen. This phase included stimuli that participants 

should have been familiar with, such as an apple (A), dog (B), and tree (C). These 

stimuli acted as both the sample and comparison stimuli. There were twelve total trials 

in this session which were given in random order. Directions were displayed on the 

screen that stated what the participants needed to do. A picture of the stimuli appeared, 

and participants needed to choose the correct word for that picture. Participants 

received feedback in the form of “correct” or “incorrect” on the screen. One hundred 

percent correct, eight out of eight correct, was required before moving to the next 

phase. If the criterion was not met during the trial block, the participant had to repeat 

the same block until mastery criteria were met. 
 

Phase 2: Pretest Probes 
The first session of the EBI sequence (phase 2) was the pretest probes for the 

untrained relations D-C, D-B, D-A, B-A, and C-A. There were eight trials per relation 

in this phase with four functions (attention, escape, tangible, automatic) probed for a 

total of 20 trials per relation. This data was considered a baseline because tests for the 

untrained relations occurred before the training was given. The relations probed were 

both symmetrical B-A, D-A, and C-A and transitive D-C, D-B relations. The ePrime 

Go Software procedures for the phase were the same as phase one, except for the 

stimuli used. However, the testing procedures were different from phase 1. 

Participants did not receive any feedback based on the selections they made and were 

not required to meet mastery criteria before they moved on to phase 3. The 
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participants did not qualify to participate in the study if they received higher than 70% 

on the pretest probes. 

Phase 3: Training 
 

Phase 3 was the second part of the EBI sequence. A training between sample 

stimulus A (function) and all the other stimuli occurred in this phase. The relations 

were A-B (function to antecedent), A-C (function to consequence), and A-D (function 

to vignette). Each relation was tested three times per function for all four functions, 

with a total of 36 trials. ePrime Go Software procedures for this phase were similar to 

phase 2, except for the stimuli used. The testing procedures included both textual 

feedback and mastery criteria of 100%, 36/36 to move on to phase 4. The mastery 

criteria was a difference from the current EBI literature because the researcher did not 

allow the participants to answer any questions incorrectly to move on. For instance, 

Walker and Rehfeldt (2012) and O’Neill, Rehfeldt, Ninness, Muñoz, and Mellor 

(2015) required participants to get 11/12 correct to move on to the next phase. 

Research from Fuller and Fineup (2018) study showed that higher mastery criterion 

levels generated higher data in the maintenance trials. For this study, if a participant 

did not meet the mastery criteria (100%), they had to redo the training block until the 

mastery criteria was met. Data was collected on how many trial blocks participants 

needed to move on to the posttest. 

Phase 4: Posttest Probes 
 

Once the A-B, A-C, and A-D training sessions were completed to mastery, 

phase 4 began. Phase 4 tested for the symmetrical relations of B-A, C-A, and D-A as 

well as derived relations D-C and D-B. There were two trials per function, per relation 

in each block for a total of 40 trials. These trials were randomized using ePrime Go 

Software. Participants had to meet the mastery criteria of 100%, 40/40 correct to move 

on to phase 5. If participants did not meet the mastery criteria, they had to go back to 

phase 3 where they received remedial training on the relations A-B, A-C, and A-D. 

Once they completed phase 3 to 100% accuracy, they were able to move back to phase 
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4. This remedial testing cycle was similar to the one used by Albright, Schnell, Reeve, 

and Sidener (2016). 

Phase 5: Generalization 
 

After participants completed phase 4, they began the last phase of the training 

cycle, phase 5. Phase 5 tested the participants’ ability to generalize the skills trained in 

novel examples. Each relation included a novel description (B, C, or D) other than the 

function name (A). The novel descriptions were denoted with the letter x. The 

relations tested were Dx-C, Dx-B, Dx-A, Bx-A, and Cx-A, which were the relations 

from the posttest. This block consisted of eight trials (per relation), two for each 

function. A total of 20 trials constituted one trial block. No mastery criteria were 

needed to finish phase 5. 
 

Open-Ended Test Questions 
All five participants were given the opportunity to complete a fill-in-the-blank, 

eight-question test on a Google Form. For each question, the participant had to fill in 

the correct name (A) of the function based on the statements describing the antecedent 

(B) and consequence (C) of each function. The researcher ensured that each 

participant knew that it was an optional test that the participant could take after 

completing phases 1-5. Each of the fill-in-the-blank phrases was identical to the 

phrases the participants were trained with in phase 3. Though this test was optional, it 

was given to see if participants could generalize their learning skills to other formats 

of instruction like fill-in-the-blank tests. 
 

Phase 6: Maintenance 
The final phase, phase 6, was administered two weeks after the training and 

posttest probes. To assess for maintenance, a test that contained the same questions as 

the prior posttest was given (D-C, D-B, D-A, B-A, and C-A). The questions were 

delivered in random order and had two questions per relation and function for a total 

of 40 questions. No feedback was given, nor mastery criteria required. 
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Social Validity Survey 
Once the maintenance tests were completed, a 10-question social validity 

survey was completed by each participant (below Table 2. Social Validity Survey). 

This survey was similar to the one used by Albright, Schnell, Reeve, and Sidener 

(2016) and Caldwell (2018). Each participant used a five-point Likert-type scale to 

rate the following statements about the EBI procedures and skills learned. 

Table 6. Social Validity Survey 

Directions: Please respond to the following questions by selecting the number that 
represents your answer. 

 
 Strongly 

Disagree 
Disagree Neither 

Disagree or 
Agree 

Agree Strongly 
Agree 

I feel confident about my 
knowledge of the functions 
of behavior. 

5 4 3 2 1 

I feel successful in 
knowing how to identify 
the functions of behavior. 

5 4 3 2 1 

I feel successful in 
identifying what may 
trigger challenging 
behavior. 

5 4 3 2 1 

The lessons I received on 
the computer helped me 
master these concepts. 

 
5 

 
4 

 
3 

 
2 

 
1 

I felt successful with the 
computer lessons. 

5 4 3 2 1 

I was frustrated with the 
computer lessons. 

5 4 3 2 1 

I would like to receive 
more instruction using this 
computerized method. 

 
5 

 
4 

 
3 

 
2 

 
1 
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Table 6, Continued. 
 

I would recommend this 
training method to other 
colleagues. 

5 4 3 2 1 

The skills I learned during 
this training will benefit 
the way I work with 
individuals with mental 
illness. 

 
5 

 
4 

 
3 

 
2 

 
1 

I feel more comfortable 
working with an individual 
with mental illness. 

 
5 

 
4 

 
3 

 
2 

 
1 

Note: The social validity survey used a Likert scale, 1-5. 
 

Data Analysis 
The data was graphed as a visual depiction and analysis of the results from the 

study. A bar graph from Excel was used for each of the tests: pretest, training, posttest, 

generalization, and maintenance. The researcher also visually displayed the number of 

trial blocks each participant took to move from phases 3 to 4 and 4 to 5. A visual 

display allowed the researcher to determine the training efficiency. The researcher also 

looked at the time it took participants to complete phases 2-5 to determine the 

efficiency of the training. 
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CHAPTER IV 

RESULTS 
Results of using EBI with those interested in law enforcement illustrated that 

EBI can be an effective and efficient way to teach the four functions of behavior. The 

data depict that all individuals were able to meet the mastery criteria in the training 

phase. However, the number of training blocks varied between participants. Two of 

the five participants required remedial training after completing phase 4 because they 

did not receive a score of 100% on the first try. Both of the participants who received 

remedial training only needed to complete one round of remedial training to attain the 

mastery criteria of 100% in phase 4. No participant spent more than two and a half 

hours completing phases 2-4. 
 

Accuracy Data Phase 1: Pretest Probes 
Phase one was a training phase where participants were able to practice using 

the ePrime Go software matching generic pictures to words or vice versa. Four out of 

five participants scored 100% on phase 1, which consisted of 6 questions where the 

participants practiced matching the correct stimuli to the word and vice versa. 

Participant 3 completed this training block two times due to scoring 83.30% on block 

one phase 1. 
 

Accuracy Data Phase 2, 3, and 4: Pretest Probes, Training, and Posttest Probes 
Phases 2 through 4 were the pretest probes, training, and posttest probe 

sessions. Phase 2 consisted of a baseline measure or the untrained relations D-C 

(vignette to consequence), D-B (vignette to antecedent), D-A (vignette to name), B-A 

(antecedent to name), and C-A (consequence to name). Each participant completed 

phase 2. The relations probed were both symmetrical B-A, D-A, and C-A and 

transitive D-C and D-B. They then moved to phase three where they were trained on 

the relations A-B (function to antecedent), A-C (function to consequence), and A-D 

(function to vignette). These relations trained were all symmetrical, and feedback in 

the form of correct or incorrect was provided after each question. The fourth phase 
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was the posttest phase where the same relations that were in phase 2 (the prestest) 

were presented. Participants were required to meet the mastery criteria of 100% or else 

they went back to phase three for remedial training. Once they completed remedial 

training and met mastery criteria in phase 3, they then completed phase 4 and met 

mastery criteria. 

Participant 1 
 

Phase 2 consisted of two baseline probes that were completed during separate 

sessions, which were given seven days apart. The second baseline probe occurred after 

all participants had finished the first probing session in phase 2. Participant 1’s percent 

of correct trials was 15% and 20% for the baseline probes. This participant was able to 

meet the mastery criteria in the training phase (phase 3) after the fourth trial block. 

The average for Participant 1’s score was 87.50% (range of 77.77-100) in phase 3 with 

an upward trend. There was a significant increase in the scores between the second 

baseline probe and the first training block in phase 3. Remedial instruction was not 

needed for this participant as they scored 100% in phase 4. A visual representation can 

be seen below in Figure 4 depicting Participant’s 1 results. 
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Figure 4. Percent of correct trials for Participant 1 for phases 2-4 and phase 6. 
 

Note: This is the percent of correct trials for phases 2-4 and phase 6 in which 
Participant 1 matches the correct response. 

 

Participant 2 
Participant 2 scored 22.50% and 30% on the first and second baseline probes, 

in phase 2, seven days apart. They were able to meet the mastery criteria in the 

training phase (phase 3) on the fifth trial block. The average of scores for phase 3 was 

66.66% (range of 13.88-100). This participant was the only participant who had lower 

data in phase 3 than their baseline phases. The participant’s first testing block in phase 

3 was significantly lower than the rest of the scores. Excluding this trial block, there is 

a slight upward trend in the baseline versus training phase data. Remedial instruction 

was not needed for this participant as they scored 100% in phase 4. A visual 

representation can be seen below in Figure 5 depicting Participant’s 2 results. 
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Figure 5. Percent of correct trials for Participant 2 for phases 2-4 and phase 6. 
 
 

Note: This is the percent of correct trials for phases 2-4 and phase 6 in which 
Participant 2 matches the correct response. 

 

Participant 3 
Participant 3 received 32.50% and 30.00% for the baseline probes, in phase 

2. Of all participants in the study, Participant 3 required the greatest number of trial 

blocks before meeting mastery criteria in the training phase (phase 3), needing seven 

training blocks. The average score in the training blocks was 76.19% (range of 50- 

100). This participant was also the only participant whose score decreased during one 

trial while completing phase 3. After the second trial block in phase 3, the data begins 

to display an upward trend. Participant 3 was able to score 100% in phase 4 and did 

not require remedial instruction. A visual representation can be seen below in Figure 6 

depicting Participant’s 3 results. 
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Figure 6. Percent of correct trials for Participant 3 for phases 2-4 and phase 6. 
 
 

Note: This is the percent of correct trials for phases 2-4 and phase 6 in which 
Participant 3 matches the correct response. 

 

Participant 4 
During the baseline probes in phase 2, which were given seven days apart, 

Participant 4 scored 22.50% and 32.50%. The average accuracy in the training data for 

phase 3 was 69.44% (range of 38.88-100). Their training data plateaued between the 

second and third training trial blocks before demonstrating an upward trend. They 

required four trial blocks before meeting the mastery criteria in phase 3 and moving on 

to phase 4. Participant 4 was the first of two participants who did not attain 100% in 

the fourth phase and had to receive remedial training. This participant received a score 

of 92.00% in phase 4 so they were required to move back to phase 3 for remedial 

training. During their remedial training, they were able to score 100% and moved back 
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to phase 4 where they also scored a 100%. A visual representation can be seen below 

in Figure 7 depicting Participant’s 4 results. 

 
 

Figure 7. Percent of correct trials for Participant 4 for phases 2-4 and phase 6. 
 
 

Note: This is the percent of correct trials for phases 2-4 and phase 6 in which 
Participant 4 matches the correct response. 

 
 

Participant 5 
Participant 5 scored 47.50% and 52.50%, during the baseline probes in phase 2 

which were given seven days apart. For phase 3, this participant completed four trial 

blocks in phase 3 before meeting the mastery criteria of 100%. The average of the 

scores in phase 3 was 75.55% (range of 72.22-100). The participant scores in phase 3 

had an increase in their score between the second baseline probe and the first trial 
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block. The increase in scores between the third training block and fourth training 

block in phase four was a moderate but notable increase. It took four training blocks 

for this participant to meet the mastery criterion in phase 3. This participant then 

completed phase 4 where they scored 92.50%. Due to not scoring 100% in phase 4, 

participant 4 completed remedial training and scored 100%. They then returned to 

phase 4 and scored 100% which was a passing score. A visual representation can be 

seen below in Figure 8 depicting Participant’s 5 results. 

 
Figure 8. Percent of correct trials for Participant 5 for phases 2-4 and phase 6. 

 

Note: This is the percent of correct trials for phases 2-4 and phase 6 in which 
Participant 5 matches the correct response. 

 
Phase 3 Trial Block Data: Training 

On average across participants, it took 5.2 trial blocks to complete the training 

phase A-B (function to antecedent), A-C (function to consequence), and A-D (function 
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to vignette). Participant 1 took the fewest trial blocks to complete the training with 

four blocks while Participant 3 took the most with seven blocks. It is important to note 

that the total number of trial blocks to meet the mastery criterion includes the remedial 

training block that both Participants 4 and 5 had to complete. A visual representation 

can be seen below in Figure 9 depicting the number of trial blocks to mastery for each 

participant. 

 
 

Figure 9. Number of trial blocks in phase 3 includes remedial training. 
 
 

Note: The total number of trial blocks each participant required to meet mastery 
criterion in phase 3. 

 

Most Missed Functions 
 

The escape and automatic function were the two most missed functions across 

all participants and trial blocks in phase 3. The researcher combined all the trial blocks 

in phase 3, then examined the trials to determine which function(s) participants 

struggled with the most. There was a total of 26 trial blocks across all five participants. 

Participants most often struggled with the automatic function, which was missed for 

12/26 trial blocks. The escape function was the second most missed with 11/26 trial 
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blocks. It is important to note that for three of the trial blocks, escape and automatic 

were equally missed. 

Phase 2 and Phase 4 Results Comparison 
 

Between the pretests and the posttests, there was a significant increase in the 

accuracy of responding across all five participants, which included the derived 

relations. Figure 10 depicts the increases in scores between phase 2 and phase 4. The 

range of scores in phase 2 was between 15.00-52.50, while the range of scores in 

phase 4 was 92.50-100. These results demonstrate a significant increase in accuracy of 

selecting the correct stimuli that correlated to the function. It is inferred based on these 

results that participants improved their knowledge on the four functions of behavior 

after receiving this training. It can be concluded that EBI is an effective teaching 

method when training the four functions of behavior. A visual representation can be 

seen below in Figure 10 depicting participant’s percent of correct trials in phase 2 and 

phase 4 for all participants. 

 
Figure 10. Percent of correct trials in phase 2 and phase 4 for all participants. 

 
 
 

 
Note: The percent of correct trials for each participant in both phase 2 and phase 4. 
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Phase 3-4 and Phase 4-5 Trial Block Comparison 
To determine the efficiency of the training, the researcher analyzed the total 

trial blocks the participants spent in the training and posttest probes as well as the 

posttest probes and generalization probes. The fewer trial blocks the participants 

completed allowed the researcher to verify the training’s efficiency. Figure 11 depicts 

the total trial block data for all participants between phases 3-4 and 4-5. This data does 

include the remedial training that Participants 4 and 5 required in phase 3. The average 

total trial blocks participants required between phases 4-5 was 5.2. Participant 3 

skewed the data slightly as they required two more trial blocks than any other 

participant. The average total trial blocks participants required between phases 4-5 

was 1.4. The low averages yield the results that this was an efficient training method. 

 
 

Figure 11. Total trial block data between phases 3-4 and 4-5. 
 
 

Note: The total trial block data includes remedial instruction. 
 
 

Accuracy Data Phase 5: Generalization 
Participant 1 was able to accurately generalize most of the scenarios to novel 

exemplars in phase 5 where they completed this phase with 95.00% accuracy. 
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Participant 2 was able to accurately generalize 75.00% of the scenarios to novel 

exemplars in phase 5. Participant 3 was able to accurately generalize 80.00% of the 

scenarios to novel exemplars in phase 5. The fourth participant scored 82.50% on the 

generalization phase. Participant 5 received 92.50% in phase 5. 

 
 

Figure 12. Percent of correct trials for Participants 1-5 in phase 5. 
 
 
 

Note: The percent of correct trials for all participants for generalization testing. 
 

Optional Open-Ended Test Results 
Each participant was given the opportunity to complete a fill-in-the-blank, 

eight-question test on a Google Form. For each question the participant had to fill in 

the correct name (A) of the function based on the statements that encapsulated the 

antecedent (B) and consequence (C) of each function. Only one participant chose to 

complete this test. This participant, Participant 5, scored a 7/8, 87.50% correct on this 

test. The one question that the participant missed was the escape A-C relation. 
 

Accuracy Data Phase 6: Maintenance 
Phase 6 was administered to assess for maintenance, two weeks later. This test 

contained the same questions as the prior posttest (D-C, D-B, D-A, B-A, and C-A). 
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Participant 1 scored 100% in the maintenance phase which occurred two weeks after 

they finished phase 5. The second participant was able to maintain 72.50% of the 

relations. Both participants 3 and 5 scored 82.50%. Participant 4 was the participant 

who scored the lowest in this phase, maintaining 67.50% of the relations. 

Figure 13. Percent of correct trials for Participants 1-5 in phase 6. 
 
 

Note: The percent of correct trials for all participants for maintenance testing that 
occurred two weeks later. 

 

Interobserver Agreement 
 

The e-Prime Software automatically computed the accuracy of the trial blocks 

in each phase. An outside observer reviewed 20 of the 59 total trials through the 

experiment, equating to 33.89% of trials. The rater also reviewed the e-Prime 

software, stimuli, and answers from the participants. The interrater rater reliability was 

20/20 correct trials, or 100% correct. This reliability score is due to the software 

design which scored and computed the results into a data spreadsheet for the 

experimenter. The rater also reviewed the opened ended test on Google Forms. This 

test was optional and could be completed after phase 5. There were eight questions 

with 1-word answers and the interobserver reliability was 100% due to only one 

participant choosing to take the open-ended test. 
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Social Validity 
Results from the social validity survey are depicted in Table 7 with a copy of 

the survey in Appendix G. These results were based on a 5-point Likert scale with five 

being strongly disagreed and one being strongly agreeing. The overall average score 

among those questions was 2.46. For statements one through five and seven through 

ten, a lower mean rating score was more favorable. Statement four had the lowest 

average rating of 1.8 with a range between 1-3, which asked the statement, “The 

lessons I received on the computer helped me master these concepts.” Meaning that 

most participants were between strongly agree and agree that the EBI training helped 

master learning the functions of behavior. The mean rating for question 10 was 3.0, 

which was the highest mean rating. Participants neither agreed nor disagreed with the 

statement, “I feel more comfortable working with an individual with mental illness.” 

This could indicate that the training did not help increase their comfort level when 

working with people who have a mental illness. Statement six was the only question 

where a higher score denoted a less favorable outcome. It was, “I was frustrated with 

the computer lessons.” The mean rating for this question was 2.8 with a range between 

2-4, stating that participants were between agreeing and neither agree nor disagree 

with feeling frustrated completing the training. It would have been more favorable to 

have a lower score for this question which would indicate that participants were not 

frustrated with the computer lessons. 
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Table 7. Results from Social Validity Survey. 

 

Question Participant 

1 

Participant 2 Participant 3 Participant 4 Participant 5 Mean Score Standard 

Deviation 

1 2 3 3 2 2 2.40 0.54 

2 3 1 3 3 4 2.80 1.09 

3 2 1 3 2 4 2.40 1.14 

4 1 2 2 1 3 1.80 0.83 

5 1 2 3 3 3 2.40 0.89 

6 3 4 2 2 3 2.80 0.83 

7 3 2 2 3 3 2.60 0.54 

8 2 2 3 2 3 2.40 0.54 
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Table 7, Continued. 

9 2 3 3 2 2 2.40 0.54 

10 3 3 3 3 3 3.00 0.0 

Note: The results from participants’ social validity survey responses with 1 being strongly agreed and 5 being strongly 
disagreeing. 
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CHAPTER V 

DISCUSSION 
The study had two main research questions; 1) What effect does equivalence- 

based instruction have on teaching the four functions of behavior to those interested in 

law enforcement?, and 2) Can those interested in law enforcement effectively 

generalize identifying the functions of challenging behavior to novel examples? 

Results from this experiment demonstrate that EBI had a positive effect on teaching 

those interested in law enforcement the four functions of behavior. All participants 

were able to complete the experiment and meet the mastery criteria of 100% in phase 

4, the posttest. Two of the five participants received remedial training due to receiving 

between 92-95% in phase 4, but after remedial training, they were able to meet the 

mastery criteria of 100%. It is important to note that this is the initial study to teach 

specifically those interested in law enforcement the functions of behavior using EBI. 

Based on this study, there is preliminary evidence that EBI can help those interested in 

law enforcement identify why an individual is engaging in challenging behavior. 

Most participants increased their scores as they completed more training 

blocks. Participant 2 and Participant 4 had the most significant increases between trial 

blocks in phase 3. Participant 1 also had a significant increase in their score, but it is 

important to note that this participant’s increase occurred between phases 2 (pretests) 

and phases 3 (training). Participant 1’s increase in scores between phases 2 and 3 is 

important because this participant may have learned some of the relations as they 

completed phase 2, although there was no feedback provided. It is recommended that 

additional researchers continue to evaluate whether or not EBI is a successful teaching 

method to teach those interested in law enforcement the four functions of behavior. 

This current study’s data played a crucial role in determining if participants were able 

to learn the material between the pretest and the posttest. Due to all participants 

scoring between 15.00% and 52.50% in the pretest probes and 100% in the posttest 

probes, one can conclude that EBI was an effective training method. 
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It can also be inferred that having the relations clustered together for testing 

helped eliminate participants who did not qualify for the study due to getting high 

pretest scores or becoming fatigued and withdrawing from the study. Since they were 

working on multiple relations at one time, the participants saw different stimuli, thus it 

was not perceived as difficult or tiring. None of the participants in this study had a 

pretest score that was too high, which would have prevented them from continuing 

their participation in this study. Also, no participants withdrew from the study in any 

phase. The clustered relation testing is something that sets this study apart from all 

other EBI studies, as it was the first to cluster all the relation testing together into one 

training. 

The second research question sought to determine whether participants could 

effectively generalize identifying the four functions of behavior to novel examples. 

The two relations that were most missed both pertained to the automatic function. 

Generally, the participants were able to effectively generalize a majority of the escape, 

attention, and tangible function relations. Based on the data, it can be concluded that 

the participants could effectively generalize the relations to novel examples. All 

participants were able to substantially increase their scores, as demonstrated by the 

comparison of their baseline test scores to the generalization test score. The 

participants’ ability to generalize to novel examples allows the researcher to 

hypothesize that participants can determine why someone is engaging in challenging 

behavior in vivo without being explicitly taught. 

The long-term goal of the EBI training is to decrease the number of negative 

interactions LEOs have with people who have behavioral health disorders, thus 

decreasing the number of individuals with behavioral health disorders housed in 

prisons or jails. The researcher was not able to use law enforcement officers as 

participants. However, based on findings from this study it can be hypothesized that 

the current EBI training would yield similar results and a hypothesized potential 

decrease in negative interactions. The document Managing Mental Illness in Jails 

(2018) demonstrates the importance of this training. There is a steady upward trend in 
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the number of individuals who are in U.S. prisons/jails but a decreasing trend in the 

number of individuals who are in state psychiatric hospitals. It can be inferred that 

there is now a higher number of people who have behavioral health disorders within 

the prison system. Rogers et al. (2020) stated that, in 2018, the U.S about 1,000 people 

were shot and killed by police officers in the U.S. and that people with behavioral 

health disorders accounted for 25% of those fatalities. 

Cordner and Biebel (2005) discussed POP (problem-oriented policing) which 

can serve as an antecedent strategy for decreasing the number of arrests in a 

community. If LEOs are more present in their community, they may be able to 

intervene before a situation escalating to the point that someone will need to be 

arrested. If police are not in and around the community, then they are responding to 

calls after a crime has occurred which is a more reactive approach. If LEOs can use 

both a be more present in the community and identify why an individual is engaging in 

challenging behavior, then hypothetically the number of arrests should decrease due to 

the officers responding before a situation escalates. If we can decrease the number of 

arrests occurring, then the amount of funding that is being spent incarcerating 

individuals will also decrease. 

EBI can be an effective and efficient method to teach the functions of 

behavior, and potentially other training topics. It is recommended that this study is 

replicated to validate these results. Though all the participants did not completely 

master generalizing identifying the trained relations of the functions of behavior to 

novel examples, all the participants scored 75.00% or higher on the test. The 

participants were able to generalize most, but not all, of the trained relations to novel 

examples, but not all. It would have been useful to determine what score a participant 

needed to receive to be considered to have effectively generalized the relations. It is 

recommended to do so in future research. 
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Implications 
The main objective of this research was to demonstrate that EBI would lead to 

a more efficient and effective way to teach those interested in law enforcement the 

four functions of behavior (Fienup, et. al, 2010). This data should be analyzed with 

discretion due to this being the first study that has researched this topic. This study 

showed that the participants were able to learn the four functions of behavior using 

EBI on a computer, in a fast and efficient way which correlates with the other research 

on teaching people the functions of behavior using EBI (Albright et. al, 2016; Lovett 

et. al, 2011; Sidman & Tailby, 1982; Walker & Rehfeldt, 2012; Zinn et. al, 2015). The 

data also demonstrated that this was an efficient way to teach the functions of behavior 

after examining the average trial blocks (4.8) in the training phase needed to achieve 

mastery criterion. Though participants may have not initially mastered all the 

relations, they mastered most and were able to learn all after receiving one block of 

remedial training. This data demonstrated that only two and a half hours of training 

were needed for participants to accurately learn the four functions of behavior. Though 

the training was between four to seven trial blocks total, all participants met the 

mastery criterion at 100%. This study demonstrated EBI can allow participants to 

learn the material quickly, without much training needed. If this training can be done 

efficiently and effectively, then hypothetically it could allow improvements in 

interactions that LEOs have with those who have behavioral health disorders (Iwata, 

et. al, 1982). This training can be used quickly to teach LEOs the four functions of 

behavior, thus hopefully improving their ability to de-escalate their interactions with 

people who have a behavioral health disorder. This training and ones like it could 

provide LEOs with the training needed to potentially decrease the number of people 

who have a behavioral health disorder who are placed in jails or prisons. This training 

can play a major role in addressing and reversing the trend of people increasingly 

being sent to U.S. jails/prisons instead of a state psychiatric center, as show in Figure 

2 (Managing Mental Illness in Jails, 2018). While identifying functions of behavior is 

a prerequisite to improving interactions, the next step could be teaching LEOs how to 

respond to individuals in crisis. Hypothetically, these trainings could also potentially 
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decrease the percentage of individuals who have a behavioral health disorder who are 

fatally shot by an officer. 

An additional implication of this study was that participants were able to learn 

the functions of behavior on a computer, with no support from the researcher 

(Caldwell, 2018). This suggested that training using EBI on a computer could be a 

useful way to train large groups of individuals successfully with limited resources. 

Potentially, training such as this can be administered around the world and provide 

more accessibility and training to those in areas that have limited resources. 

Individuals can use this training, and other training related to the functions of 

behavior, in shorter increments of time instead of watching or attending lectures or 

receiving direct instruction. 

The researcher found that this software can be easy to use. Initially, it does 

take a while to program the training into ePrime but once it is programmed, the 

training is complete and can be sent out to individuals. Also, the ePrime software pulls 

all the data for the trainer immediately after a session is complete. This allows the 

trainer to a) readily analyze the data and provide any feedback to the trainee, and b) 

not spend time calculating the scores. Though there is a small probability for the 

computer to incorrectly calculate the data, it is less probable than a human error. 

This is a training that is cost-effective but can have a large impact on LEOs’ 

interactions with those who have behavioral health disorders. Though there may be 

costs associated with the training and maintenance of these skills, this cost can be 

significantly less than the cost to train law enforcement officers not using this training 

method. If the number of arrests is decreased due to officers’ ability to determine the 

function of behavior and knowledge of how to de-escalate appropriately, the funding 

spent training officers may increase but the amount of money spent housing inmates 

should decrease. The average total cost per inmate in 2015 was $33,274 with the total 

cost in the United States just under $43,000,000.000 (Vera Institute, 2020). Providing 

LEOs with ample training in identifying why and how to respond can serve as an 

antecedent intervention for officers and arrests. Then the number of negative 
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interactions between officers and people with behavioral health disorders and ASD 

would decrease thus ending in fewer people who are killed or incarcerated (Hails & 

Borum, 2003 and Lurigio, et. al, 2008). 

If the LEOs can determine why an individual is engaging in challenging 

behavior, they can better respond to these individuals. Research has shown that 

determining the function of behavior can lead to more effective treatment 

interventions (Iwata et. al, 1982). The hopes are that this type of training can be used 

to teach officers how to respond to individuals in a behavioral health crisis and how to 

intervene once the individual is de-escalated. Per the Criminal Justice/Mental Health 

Consensus Project Report from June 2002, one of their goals was to teach how not to 

escalate problem behavior as officers responded to an individual in crisis. Thus, the 

goal is not to have officers reinforce behavior or make the situation worse. This 

would lead to fewer people who are arrested or impacted by an officer who used force, 

which may lead to injuries resulting in hospitalizations or death (Lurigio, et. al, 2008). 

The goal of this entire study was to determine an effective yet efficient method to 

teach LEOs a way to improve their interactions with those who have a behavioral 

health disorder. This study demonstrated that EBI can be an effective and efficient 

way to teach those interested in law enforcement the four functions of behavior. 

Teaching those interested law enforcement why an individual is engaging in 

challenging behavior is one of the first steps to help improve these interactions. After 

analyzing the data, it was determined that the study accomplished this goal. 
 

Limitations 
Due to the COVID-19 pandemic, the researcher had to utilize ePrime Go, 

which was a novel software program that allowed for remote data collection as 

opposed to ePrime, which would be administered face-to-face. The researcher began 

each training session with a Zoom call; however, participants were not monitored 

throughout the duration of their completing the training sessions. Participants may 

have been more likely to guess during any of the phases and/or utilize outside support 

such as the internet to assist them in answering the questions. A way to minimize this 
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in future studies is to have the researcher overseeing the participant the entire time 

they are completing the training on the computer, so they are less likely to guess or use 

outside resources to help answer the questions. 

The COVID-19 pandemic and the social climate surrounding LEOs severely 

impacted the researcher’s ability to recruit participants who were active law 

enforcement personnel. The researcher found individuals who were interested in law 

enforcement to participate in this study instead because, after three months of 

recruiting, no LEOs were able to participate. The researcher reached out to LEOs up to 

five hours away from the primary research location, however, the COVID-19 

pandemic and protests at the time limited their ability to participate in this study. 

An additional limitation was that this study did not compare the effects that 

EBI had on teaching the functions of behavior in comparison to another teaching 

method such as direct instruction. The only way to determine the efficiency of this 

teaching method was to analyze the pretest and posttest scores then compare them to 

one another to determine if the participants were able to improve their scores and learn 

the derived relations. Though the data demonstrates that all participants were able to 

learn the derived relations, duration data was not taken during this experiment to see if 

EBI takes less time in comparison to other teaching methods. 

Four out of five participants’ data dropped from the posttest to maintenance 

testing. Only one participant was able to score 100% two weeks later during the 

maintenance probe which was another limitation in this study. The researcher suspects 

that multiple variables may have contributed to the participants’ scores decreasing. 

The first variable could have been the time participants had between the posttest and 

maintenance phases. Other EBI studies also used a similar two-week frame for 

maintenance testing (Blair et. al, 2017 and Caldwell, 2018). Those research studies 

ended up with similar maintenance data as this study, within 80-100% accuracy. It 

may be useful to conduct maintenance checks sooner than two weeks to help with the 

saliency of the learned information from the training. Though this may increase the 

cost of the training, the long-term financial effects would still be less due to the 
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decreased costs from lower numbers of people in jails or prisons. Another variable that 

could have affected the maintenance data was COVID-19. The participants may have 

had additional stressors from posttest to maintenance test that could have played a role 

in the accuracy of responding during the maintenance test. 

The size of the study (five participants) was a limitation. Due to this study only 

analyzing the effects EBI had on learning the functions of behavior, it is difficult to 

conclude that it would have the same effect on a larger population size. This study was 

the first of its kind, thus the researcher wanted to look at the effects EBI had on a 

smaller population before testing with larger populations. 

Finally, the last limitation was within the context of the study. Though 

participants learned the functions of behavior, they did not learn how to appropriately 

respond to an individual engaging in challenging behaviors. The scenarios in the 

training demonstrated how an officer could respond to someone engaging in 

challenging behaviors in ways that would typically reinforce the behavior. It is 

important that LEOs learn the appropriate ways to respond and intervene with these 

individuals once they have learned the functions of behavior. 
 

Future Areas of Research 
It is recommended that this training should be conducted with LEOs, 

especially those who work in prisons or jails. This training was developed using 

scenarios based on interactions that LEOs would face within jails or prisons. It would 

be beneficial to determine if this is useful training for all LEOs. Also examining 

LEOs’ experience and training to analyze the effect of their prior experiences as 

officers experiences play a role in the accuracy of responses to the training questions. 

It would be beneficial to look at changes in LEOs’ interactions with people who have 

a behavioral health disorder across an entire police department that conducts function- 

based training. The data would be taken on the interactions the department has with 

individuals who have behavioral health disorders before the training and after the 

training. Then, could can look to see if the training decreased the number of arrests, 
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hospitalizations, and individuals killings of individuals by an officer. If these 

unfortunate circumstances decrease, it would be hypothesized that more appropriate 

behavior interventions and effective trainings were utilized when a person with a 

behavioral health disorder was in a crisis. 

After analyzing the data to determine which functions were most commonly 

missed, the data showed participants scored the lowest on the automatic and escape 

functions. The researcher recommends reworking these relation examples to better 

support the acquisition of these functions. 

Additionally, it is recommended to have the researcher record all training 

sessions or observe them via Zoom. That way the researcher can observe the 

participant complete the training which could help decrease the probability that 

participants will guess, write down correct answers on separate sheet of paper, or 

utilize outside resources such as the Internet to help them answer each question. 

Another area of potential future research would be to have first responders 

such as firemen and paramedics complete this training to help mitigate the potential 

for negative interactions during crises. Future research could examine both the 

participants and/or the stimuli used in the training to determine if first responders can 

accurately answer these scenario-based questions. 

Comparing the duration of time it takes participants to accurately learn and 

maintain the derived relations in this study between EBI and alternative teaching 

instructions, e.g. direct instruction or self-instruction, is another recommended area of 

research (Fienup et. al, 2010 and Dixon et. al, 2016). The goal was to make learning 

the four functions of behavior efficient and accurate. The data demonstrated that 

participants were able to learn the material accurately, but it may not have been the 

most efficient way. The researcher suggests running this same experiment with two 

modifications. The first modification would be incorporating one to two additional 

teaching methods. The second modification would be taking duration data on how 

long it takes participants to learn the relations and compare it to the other teaching 
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methods. The researcher could also analyze the data to see what was the most efficient 

teaching method and what method allowed the participants to maintain the highest 

number of relations from the training. 

It is recommended to continue examining the effects that cluster relation 

training had on people’s ability to learn relations through EBI. The current study was 

the first that clustered all of the training relations together. In other EBI studies 

Albright et al. (2015) and Lovett et al. (2011), did not cluster the relations together 

into one training. Instead, the relations were individually trained and then tested 

afterward. The researcher clustered the relations together in the training phase for two 

reasons. The first reason was to ensure the training was not too easy, which helped to 

eliminate the likelihood of participants baselining out of the pretest. Secondly, the 

clustered relations helped decrease any fatigue participants may have experienced 

during the experiment thus causing to them to terminate the study. 

Additionally, a future area of recommended research is to expand on this 

research topic of training LEOs using EBI. Officers must learn the appropriate ways to 

respond, manage, and if needed intervene with individuals who are engaging in 

challenging behavior. The current training can be replicated using different training 

topics to help improve the interactions law enforcement officers have with people with 

and without behavioral health disorders. This training method can be used to teach the 

recommended interventions like extinction, reinforcement, prompting, etc. It can 

provide LEOs with the necessary training needed to intervene safely. Additional 

training in behavioral health disorders is crucial for LEOs to improve the interactions 

between officers and individuals with a behavioral health disorder. The goal of this 

study was to help eliminate the probability of a negative interaction between LEOs 

and individuals with behavioral health disorders. This study is the first step in that 

direction and was done by training those interested in law enforcement on the 

functions of behavior. For this training, little time, effort, and funding were needed to 

effectively teach those interested in law enforcement the functions of behaviors. The 

impact this training can have on LEOs interactions with individuals who have 
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behavioral health disorders is substantial and requires very little time or money. The 

current study’s training can be key to effectively improving these interactions. 
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APPENDIX B 

CONSENT FORM 
CONSENT FORM 

Teaching Those Interested in Law Enforcement the Functions of Behavior Using 
Equivalence-Based Instruction 

 
What is this research studying? 
This study will help us determine the effectiveness of using computer-based training 
to teach individuals interested in law enforcement the functions of behavior (attention, 
escape, tangible, automatic). Individuals will be trained on learning the four functions 
of behavior using an ABA practice called equivalence-based instruction. What we 
learn from this study can help pave the way for a faster, more efficient way to train 
law enforcement officers’. It may also help improve the interactions law enforcement 
officers have with people who have a mental illness or ASD. 

 
What would I do if I participate? 
In this study, only individuals ages 18-70 will be asked to complete 3 different days 
testing and training on a computer using a software called E-Prime Go and a Google 
Form. Participants will look at examples of behavioral scenarios and determine why 
an individual is engaging in challenging behavior. You also have the option after 
completing the computer training to do a test via Google Forms which will be 
anonymous. A $5.00 Amazon gift card will be given to the participants who attend the 
baseline and a follow-up session. A $10.00 gift card for participants who attend the 
training session. Participants can get up to a total gift card amount of $20.00; $5.00 for 
baseline participation, $10.00 for training participation, and $5.00 for follow-up. 

 
Can I quit if I become uncomfortable? 
Yes, absolutely. Dr. Wesley Dotson and Texas Tech University’s Institutional Review 
Board have reviewed this research project and think you can participate comfortably. 
However, you can terminate your participation with this research at any time. You will 
keep all the benefits of participating even if you stop. Participating is your choice. 

 
How long will participation take? 
We are asking for 3 non-consecutive days of your time. The first and last day should 
last no more than 1 hour while the second day lasting no more than 2 and 1/2 hours. 

 
What do I need to participate? 
You just need access to a computer for E-Prime Go and Google Forms. 

 
How are you protecting privacy? 
Your name will not be linked to any material in reports, publications or 
presentations. No one other than the researchers associated with this project will have 



Texas Tech University, Lande Dowell, May 2021 

113 

 

 

access to the raw data. All related documentation will be stored on the researchers 
password protected computer. The Google Form test will be anonymous and optional 
at the end of the training. 

 
How will the data be collected? 
The experimental session will be done in the privacy of your own home, all you need 
access to is a computer. The researcher will send an email with the link for the 
experiment. All you will need to do is click the link, then the experiment should load 
onto your computer for both E-Prime Go and Google Forms. 

 
What will happen to my data? 
Your data will be de-identified and given a naming convention from e-Prime Software 
while the Google Form data will be anonymous. The de-identified and anonymous 
data may be used for future research studies or distributed to another investigator for 
future research studies without additional informed consent from you or your legally 
authorized representative. 

 
How will I benefit from participating? 
There is no direct benefit to you. However, your participation will provide valuable 
information to the researchers to help determine if this research was successful in 
teaching you the functions of behavior and if you believe the information learned is 
useful. This information may help you better interact with those who have mental 
illness or ASD. 

 
I have some questions about this study. Who can I ask? 
The study is being run by Dr. Wesley Dotson and Lande Dowell from the Department 
of Educational Psychology & Leadership at Texas Tech University. If you have 
questions, you can call him at (806)-834-0783. 

 
Texas Tech University also has an Institutional Review Board that protects the rights 
of people who participate in research. You can contact them at 806-742-2064 or 
hrpp@ttu.edu. 

mailto:hrpp@ttu.edu
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APPENDIX E 

STIMULI 
 

Label (A) 
 

Antecedent 
(B) 

 
Consequence 
(C) 

 
Vignette 
(D) 

 
Generalizatio 
n Antecedent 
(Bx) 

 
Generalizatio 
n 
Consequence 
(Cx) 

 
Generalizatio 
n Vignette 
(Dx) 

 
Attention 

The 
behavior 
occurs in 
response to 
interactions 
with other 
people in 
the 
environme 
nt. 

When the 
behavior 
occurs, 
officers 
typically 
respond by 
reprimandin 
g the 
individual. 

Max is 32 
and 
engages in 
high-rates 
of 
screaming 
when he is 
locked in 
his prison 
cell alone. 
Officers 
typically 
respond 
by loudly 
prompting 
him to be 
quiet. 

The behavior 
occurs during 
decreased 
times of 
social 
engagement. 

When the 
behavior 
occurs, it is 
often in 
response to 
interactions 
with other 
people. 

Marcy is 55 
and engages 
in high-rates 
of hitting the 
wall when 
her cellmate 
leaves the 
cell. Officers 
typically 
respond by 
asking her to 
stop hitting 
the wall. 

 
Escape 

The 
behavior 
occurs 
following 
the 
direction to 
complete a 
non- 
preferred 
task. 

When the 
behavior 
occurs, 
officers 
typically 
respond by 
redirecting 
the 
individual to 
a new task. 

Madison 
is 22 and 
engages in 
high rates 
of 
aggression 
when 
asked to 
wash the 
dishes as 
part of her 
inmate 
responsibi 
lities. 
When she 
begins to 
aggress, 
officers 
will often 
allow her 
to stop 
washing 
the dishes 
and bring 
her back 
to her cell. 

The behavior 
occurs when 
officers place 
demands on 
the 
individual. 

When the 
behavior 
occurs, it is 
often after 
given a 
difficult task 
to complete. 

Lindsey is 52 
and engages 
in screaming 
when asked 
to clean the 
lunch tables. 
When she 
begins to 
scream, 
officers will 
often remove 
her from the 
area and she 
doesn’t have 
to clean the 
tables. 
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Automati 
c 

The 
behavior 
will occur 
whether or 
not the 
individual 
is alone, 
with people 
or engaged 
in their 
favorite 
activity. 

When the 
behavior 
occurs, it is 
typically at 
relatively 
high rates 
regardless of 
what is 
going on in 
the 
individual’s 
environment 
. 

Margaret 
is 43 and 
will pinch 
herself 
throughou 
t the day. 
There are 
no 
consequen 
ces when 
she 
pinches 
herself. 

The behavior 
occurs when 
the 
individual is 
alone and no 
demands 
placed. 

When the 
behavior 
occurs, it is 
typically 
over long 
periods of 
time, without 
or without 
demands and 
social 
interactions. 

Matt is 31 
and will hit 
himself in the 
face 
throughout 
the day. 
Nothing 
happens 
when he hits 
himself. 

 
Tangible 

The 
behavior 
occurs after 
an item, or 
preferred 
activity is 
removed. 

When the 
behavior 
occurs, 
officers 
typically 
respond by 
letting the 
individual 
keep the 
item or 
continue to 
engage in 
the preferred 
activity. 

Phillip is 
67 and 
when 
cafeteria 
workers 
remove 
his food, 
he will hit 
himself. 
When he 
hits 
himself, 
officers 
tell him he 
can have 
an 
additional 
5 minutes 
before 
throwing 
his food 
away. 

The behavior 
occurs after 
being denied 
access to a 
preferred 
activity or 
item. 

When the 
behavior 
occurs, it is 
often after a 
preferred 
item is taken 
away. 

Nancy is 62 
and will spit 
when she is 
asked to turn 
off the TV. 
When she 
spits, officers 
tell her she 
can finish the 
episode she 
was watching 
then turn the 
TV off. 
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PROCEDURES 
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APPENDIX G 

OPTIONAL OPEN-ENDED TEST 
 

Question 1: When behavior occur, it is typically at relatively high rates 
 

regardless of what is going on in the individual’s environment. 
 

Question 2: Behaviors to 
individual. 

occur when officers place demands on the 

 

Question 3: Behaviors for occur during decreased times of social engagement. 
 

Question 4: When _ behavior occur, it is often after a preferred item is taken 
away. 

 
Question 5: behaviors occur when the individual is alone and no demands are 
placed. 

 
Question 6: Behaviors for occur in response to interactions with other people in 
the environment. 

 

Question 7: 
preferred task. 

 
Question 8: When 

behaviors occurs following the direction to complete a non- 
 
 

behavior occurs, officers typically respond by letting the 
 

individual keep the item or continue to engage in the preferred activity. 
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APPENDIX H 

SOCIAL VALIDITY SURVEY 
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