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Abstract 

 
 Behavior-analytic approaches such as training tactics and detailed, objective 

measurement of functional relations can offer value to the applied animal space. We conducted a 
systematic review of the literature in which humans working with animals (e.g., trainers, owners) 
were trained in a skill. We sought articles in which the behavior of the humans and / or the 
animals was measured using direct observation, and identified a total of 23 studies, most of 
which involved humans working with dogs. Training methods were predominantly behavioral 
skills training (BST) or components of BST, and approximately a third measured both human 
and animal behavior. We discuss our findings in relation to how behavioral research could 
 broaden the behavioral tactics used in training humans who work with animals, the human 
 populations included in this research, and ensuring more comprehensive measurement to 
 understand the functional relations between human and animal behavior in husbandry, care, 
 and domestic settings. 
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The Use of Behavioral Tactics to Train Humans Working with Animals:  
A Systematic Review 

 
Prior to 2010, there was a paucity of research applying behavior-analytic tactics to 

improve the lives of animals. Edwards and Poling (2011) found that no studies with non-human 
subjects were published in the Journal of Applied Behavior Analysis between the Journal’s 
inception in 1968 and 2001, and six studies with animal subjects were published between 2001 
and 2011. However, animal-focused applied research has since become more common, with 
behavior-analytic tactics recognised as valuable tools for enhancing animal behavior and welfare 
in domestic (Novack et al., 2023; Udell & Wynne, 2008), shelter (Protopopova & Wynne, 2014, 
2015; Winslow et al., 2018), and zoological settings (Alligood et al., 2017; Fernandez & Martin, 
2021; Maple, 2007). 

 
The focus of some behavior-analytic research with animals is on the use of behavioral 

tactics to teach behavior that allows for better care. Ferguson and Rosalez-Ruiz (2001) used 
positive reinforcement-based target training and shaping to train horses to load into a horse 
trailer. All five horses reliably entered the trailer following training, and problem behaviors 
such as head tossing, freezing, standing, turning, and rearing were eliminated. Furthermore, 
functional analyses have been conducted with companion dogs to develop effective function- 
based treatments for problem behavior. Dorey et al. (2012) used an experimental functional 
analysis to determine that attention and tangible reinforcement were maintaining jumping-up 
behavior in dogs. They then used a differential reinforcement procedure to successfully decrease 
jumping. Behavior change interventions for animals such as these can lead to improved 
outcomes. For example, after a functional analysis and subsequent differential reinforcement 
intervention for shelter cats who showed aggression when being petted, all of the cats were 
adopted (Fritz et al., 2022). Similarly, Dadone et al. (2016) used shaping to train giraffes to 
position their hooves correctly so that the zookeepers could safely conduct diagnostic 
radiographs and hoof trims. All the giraffes acquired the desired behavior within two years of 
training, leading to a substantial reduction in the number of giraffes with hoof overgrowth, and a 
reduction in severity for those still experiencing overgrowth.  

 
In addition to using behavioral tactics to change animal behavior, a number of studies 

have focused on the behavior of humans in animal settings. For example, Vergason and Gravina 
(2020) successfully implemented a token economy to increase employee-guest interactions at a 
zoo. Zoo guests and confederates were recruited to provide zoo employees with tokens for 
appropriate eye contact and greetings, and these tokens could be exchanged for various prizes. 

 
Evidently, behavior analysis can be successful for training animals to engage in desirable 

behaviors, as well as in teaching people working in animal settings to engage in desirable 
behavior. However, these behaviors are not mutually exclusive. Human behavior inevitably 
impacts animal behavior, and often in indirect or unanticipated ways. For example, Rooney and 
Cowan (2011) surveyed dog owners about the training methods they used with their dogs, and 
measured their observable behaviors (e.g., commands, affection, aversive touches, reprimands, 
play signals) during various activities with their dogs such as play and training. They also 
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measured dog behaviors such as contact with the experimenter or owner, attention seeking, 
obedience, play, task ability, and submissiveness. They found that greater reported usage of 
punishment-based training methods was associated with lower dog-experimenter interactivity, 
less interactivity during play, and poorer ability on the novel training activity. Meanwhile, 
greater reported use of positive training methods and greater observed patience, owner 
involvement in play, and reward provision were all associated with desirable dog behaviors such 
as task ability and obedience. While this study did not attempt to modify the owners’ behaviors, 
its findings indicate that both prior and current human behavior can have a range of effects on 
animal behavior. Protopopova and Wynne (2014) observed interactions between shelter dogs and 
potential adopters, and found that ignoring potential adopters’ play attempts reduced chances of 
adoption while lying in close proximity to potential adopters increased adoption chances. In a 
follow-up study, Protopopova et al. (2016) conducted a preference assessment to determine 
shelter dogs’ preferred toys, assessed their ability to lay down on command, and created 
structured potential adopter-dog interactions. Their intervention increased the likelihood of 
adoption. 
 

Just as the ultimate goal of behavior analysis is to improve people’s functional skills, life 
satisfaction, self-esteem, and community engagement, the role of behavior analysis in the animal 
care field is to improve animals’ quality of life. Promoting the use of behavior analysis within the 
applied animal field may therefore lead to better understandings of animal behavior and more 
effective, empirically-valid techniques to improve such behavior. Indeed, behavioral tactics are 
often used by animal trainers and animal behaviorists who are not trained in the underpinning 
behavioral principles. An electronic survey by Gray and Diller (2017) found significant overlap 
between the knowledge bases and techniques used by animal behaviorists and Board-Certified 
Behavior Analysts. For individuals with no formal behavioral training, however, use of effective 
behavioral tactics is less likely. Indeed, some lay animal-training techniques commonly 
promoted in public media have been found to be inconsistent with behavior analysis, and in some 
cases detrimental for animal welfare and behavior (Herron et al., 2009; Todd, 2018). 

 
Other studies targeting human behavior and measuring animal behavior as a corollary 

measure include Howard and DiGennaro Reed (2014), who conducted a component analysis of 
behavioral skills training (BST) to train student shelter volunteers to carry out discrete trial 
obedience training (DTOT) to teach shelter dogs to “sit.” They found that the participants’ 

DTOT accuracy increased with the introduction of each BST component, reaching 88 to 97% 

accuracy in the feedback and corrective modelling phase. They recorded the level of dog 

compliance as a secondary measure and found that compliance increased alongside trainer 

accuracy. Hence, modifying human behavior can have concomitant effects on animal behavior. 
 

There is a paucity of research examining effective means for teaching non- behaviorally 
trained caregivers and staff to implement behavioral tactics to change animal behavior. Pfaller-
Sadovsky et al. (2019b) conducted a systematic review and meta-analysis of human-canine 
training, and identified a small number of studies and a general insufficient reporting of data. 
Therefore, the aim of our review was to identify and analyze research on supporting humans who 
work with or care for animals (including animals other than canines) in which direct measures of 
human and / or animal behavior were measured. We sought to gain insight into the empirically-
supported methods for modifying human behavior to enhance animal behavior. 
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Method 

 
Search Strategy 
 

On the 9th of May 2023, four databases were searched for relevant articles. The search 

terms used are described in Table 1. The keywords in each column were combined in parentheses 
with “OR” between each word, and each column was combined with “AND” between each set of 
parentheses. Scopus, Web of Science Core Collection, EBSCOhost (Psychology and Behavioral 
Sciences Collection), and OVID (APA PsycInfo) were searched. Scopus produced 359 document 
results, Web of Science produced 388 results, EBSCOhost produced 36 results, and OVID 
produced 151 results, for a total of 934 articles. The articles were exported to an Excel 
Spreadsheet. Through Excel’s automatic duplicate removal function and through manual 
screening of article titles, we removed 351 duplicates. 
 
Eligibility Criteria 
 

We manually screened the titles and abstracts of 583 against exclusion criteria. We 

excluded documents that were not in English. We also excluded articles that were not empirical 
studies assessing direct measures of behavior such as medical texts, non-behavioral scientific 
research, studies using only self-report and survey-based data, ethnographic studies, reviews, and 
book chapters. We excluded articles that were not focused on training particular animal 
behaviors and the training skills of human participants. In total, we included 23 articles after this 
phase of the search. 
 
Study Selection 
 

The 23 articles were then scanned and retained only if the full texts could be retrieved, 
and they described direct measures of animal behavior and/or human behavior. Three articles 

were excluded because the full texts could not be retrieved, and four articles were excluded 

because they either did not describe the training of human participants or did not include direct 
behavioral measures. After this phase of the search, we had a total of 13 articles.  
 

We conducted citation pearl growing to find further relevant sources. A backwards search 
was completed by manually scanning the reference lists of the 13 included articles to find further 
relevant articles, from which 10 articles were included based on the relevance of the title and 
abstract. Two of these were excluded because the full texts could not be retrieved, and a single 
article was excluded because it did not include direct measures of behavior. As such, seven 
articles identified through backwards searching were included. A forwards search was 
subsequently completed by searching for each of the included articles in the four aforementioned 
databases and using the “cited in…” function on each database to identify articles that had 
references the included articles. The titles and abstracts were manually screened, and six articles 
were identified as having met the criteria. Upon full text screening, two articles were removed 
due to not involving animal training or not using direct behavior measures. Therefore, four 
articles were included from forwards searching. In total, we identified a total of 24 articles that 
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met the inclusion criteria. We have reported the results in accordance with PRISMA guidelines 
(Page et al., 2021). 
 

Inter-rater agreement checks were conducted by the second author on 10% of the 583 
studies in the search phase. Inter-rater agreement was 100%. The second author also 

independently extracted variables from eight (33%) of the final included studies. An agreement 
was recorded if both authors extracted the same information on that variable (e.g., measurement 
system, target behaviors). Across the 13 variables in the eight sampled studies, agreement was 
97%. 
 
Data Extraction 
 

We extracted data on the year and outlet in which each study was published, as well as 
study design, target species, target behaviors (animal and human), training method / behavioral 
tactics used, measurement method (for both human and animal behavior), and whether 
generalization, maintenance, social validity, procedural integrity, and interobserver agreement 
data were reported. 
 
Data Analysis 
 

Of the 24 articles, 23 (96%) were peer-reviewed journal articles, and one article (4%) was 
a PhD dissertation from Western Michigan University (Durgin, 2013). Six articles (25%) were 
published in Applied Animal Behavior Science, and four (17%) were from Animals. Behavior 
Analysis in Practice, Journal of Applied Behavior Analysis, and the Journal of Veterinary 
Behavior each published two included articles (8% each). One included article was published in 
each of Anthrozoös, Journal of Applied Animal Welfare Science, Journal of Extension, Journal 
of Organizational Behavior Management, Learning and Motivation, The Veterinary Record, and 
Zoo Biology (4% each). 
 

Measurement and Target Behaviors 
 

Dogs were the animal of focus in 18 of the articles (75%), rats in two articles (8%), and 
horses, chimpanzees, cattle, and killer whales in one article each (4% each). Of the 24 included 
articles, 12 (50%) used group designs in which pre- and post-measures were taken or 
comparisons were made between groups. The 12 remaining articles (50%) used Small-N designs. 
Animal behavior was the primary measure for 14 articles (58%), and nine articles (38%) used a 
combination of human behavior and animal behavior measures. One of the nine articles 
involving both human and animal behavior measures involved three distinct experiments, where 
the first solely measured human behavior and the remaining studies measured only animal 
behavior. One article (4%) measured only human behavior, examining shelter volunteers’ 
implementation of dog walking and enrichment protocols without measuring any dog behaviors 
(Howard & DiGennaro Reed, 2015). 
 

Direct observation was the sole data collection measure for 15 of the articles (63%). Four 
articles (17%) used both direct observation measures and reports, of which one (4%, of total) 
also used physiological data. One article (4%) used direct observations as well as test data. Four 
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articles (17%) used video observation data of which three (13% of total) also used self-report 
measures. The dimension of the behavior of interest for humans was most commonly topography 
(e.g., percentage of intervention steps implemented correctly; 93%). One study recorded 
response timing as the dimension of interest (Lewon et al., 2019) and one study measured 
knowledge as well as skill (Howard & DiGennaro Reed, 2015). With regard to animal behavior, 
a large range of topographies of behavior were the target (including vocalizations, facing the 
handler, task performance, pacing, mouthing, and compliance with medical procedures). 
 

Generality, Procedural Integrity, Social Validity, and Interobserver Agreement 
 

Overall, five studies reported procedural integrity, nine reported social validity, and nine 
reported interobserver agreement (IOA). Six studies reported generalization data, of which three 
measured the generalization of animal behavior, two of both human and animal behavior, and 
one of human behavior only. With regard to the maintenance of behavior change, five studies 
measured maintenance of human and animal behavior, three measured animal behavior only, two 
measured human behavior only, and one asked participants to self- report maintenance (11 in 
total; 46%). These studies measured maintenance after 1 week, 3 weeks, or 1 month. One study 
measured maintenance at two time points (1 week and 1 month). Only two of the 24 studies (8%) 
reported all measures of generality, procedural integrity, interobserver agreement, and social 
validity. Of the twelve studies that used group design, only six included one of these additional 
measures, and none included more than one. The articles that used Small-N design were much 
more likely to include one or more of these additional measures. 
 
Behavioral Tactics 
 

Six studies employed an intervention that comprised a single component, and for five of 
these, the component was instructions or guidance (often unspecified). For the sixth, the single-
component intervention was modelling (Marschark & Baenninger, 2002). Five studies employed 
behavioral skills training, three of which delivered the separate BST components sequentially to 
determine the additive effects of each component. The remaining 13 studies used component 
interventions with varying combinations of modelling, instruction, rehearsal, feedback, and 
troubleshooting that were not described as BST or did not include all of the elements of BST. 
Four studies used videos as a mode of delivery for instruction but none delivered the intervention 
solely via video. In 11 studies (46%), the intervention was delivered one-on-one and in 6 studies 
it was delivered in groups (25%). The intervention comprised both one-on-one and group 
components in two studies (8%) and the mode of delivery was unclear in the remaining five 
studies (21%). 

 
A quantified analysis of effectiveness was precluded by the differences in target behavior, 

method, and measurement. However, of the 10 articles in which human behavior was measured, 
all reported a change in the target behavior in the desired direction in at least one of the 
participants. A number of studies reported desired behavior change but either a lack of mastery, 
or mastery attained only after additional training components (e.g., Howard & DiGennaro Reed, 
2015). Of the 23 studies in which animal behavior was measured, all but one study reported a 
desirable change in behavior for at least one animal or one target behavior. However, Lewon et 
al. (2019) reported a decrease in rats correct detection of samples after training humans. All 
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studies that measured the generalization or maintenance of human and / or animal behavior 
reported at least partial generality, with the exception of Lewon et al. 
 

Discussion 
 

We aimed to identify studies in which humans who work with animals were trained. We 
focused on studies that directly measured the behavior of the humans, the animals, or both. We 
found 24 studies that used behavioral tactics to train humans, most of which used behavioral 
skills training (BST) or components of BST. Clearly, behavioral tactics can contribute to training 
of animal caretakers or trainers that has been reported to be generally lacking (i.e., skills are 
often acquired ‘on the job’; Meier et al., 2023). 

 

The crucial inclusion criterion we used was to identify studies in which direct measures 
of behavior were used. This is only one of the key dimensions of applied behavior analysis (i.e., 
Baer et al., 1968). However, this focus enabled us to avoid more subjective judgements of what 
was behavior-analytic or not. It is important for behavior analysts to publish outside behavior-
analytic journals to broaden dissemination, however doing so may require the use of non-
technical language or less technological descriptions of methods. As a result, it can be difficult to 
determine what is behavior-analytic and what is not. As such, we acknowledge that we captured 
some studies that are less behavior analytic than others with regard to meeting the other 
dimensions as described by Baer et al. However, this has led to a more generous summary of 
how much literature exists on this topic, and it could be argued that the tactics used in these 
studies (e.g., instruction; Butler et al., 2011) are behavior- analytic (or at least could be 
conceptualized as such, even if the researchers were not behavior analysts). 

 
We found that despite behavioral tactics being used across a range of animal species and 

topographies of behavior, there has been less variability in the focus of measurement behavior 
(i.e., on dimensions of behavior other than topography). The majority of the studies measured 
whether the behavior of interest occurred or did not occur (i.e., a one-dimensional construct of 
procedural integrity). The exception was Lewon et al. (2019), who measured the percentage of 
rat behaviors that were reinforced by trainers correctly, early, and late, how many repeat 
evaluations (rats re-inspecting samples) the participants allowed, and how accurately the 
participants collected data on the rats’ behaviors against the data recorded by independent 
observers. We add to suggestions that procedural integrity should be conceptualised as a 
multidimensional construct (see Saneti & Kratochwill, 2007 for a discussion), and that the focus 
on measuring the success of training should be broadened to other dimensions of behavior such 
as locus in time, duration, and quality. 

 
We found that only nine studies measured both animal and human behavior. We suggest 

that there is value in measuring both; to understand the relations between them (the degree to 
which human behavior has functional control over animal behavior). For example, MacKellar et 
al. (2022) found that as trainers’ accuracy in discrete trial teaching increased, killer whales’ 
attending behavior concomitantly increased. They also found that the killer whales’ attending 
remained high when trainer accuracy declined over time. By contrast, Lewon et al. (2019) 
observed a decrease in rat performance upon the trainers’ increased procedural integrity, and 
very high procedural integrity did not translate to improved animal performance in Pfaller-
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Sadovsky et al.’s (2019a) study. Substantial improvements in animal performance were found 
even with imperfect implementation of procedures in Echterling- Savage et al.’s (2015) study. 
Kodak et al. (2022) offered suggestions for future research evaluating procedural integrity in the 
context of humans practicing with animals, including in behavior reduction and skill acquisition 
programs. Our review further supports that there is a paucity of research and therefore, the extent 
to which human procedural integrity corresponds to animal outcomes requires further 
investigation. This requires careful measurement of animal behavior, human behavior, and 
researcher behavior.  
 

Broadly, the studies we reviewed indicated that didactic training or instruction alone may 
be insufficient to train humans to mastery. For example, Durgin (2013) found that training 
supervisors to give feedback to rat trainers increased the accuracy of the trainers compared to 
baseline, but that performance improved further when trainers underwent their own training. 
Similarly, Howard and DiGennaro Reed (2015) compared shelter volunteers’ implementation of 
dog walking and enrichment protocols. They used the shelter’s standard training as the baseline, 
then implemented video-based training, followed by coaching. Shelter volunteers performed at 
slightly above 50% correct implementation during the training-as-usual condition. Accuracy 
increased to between 67% to 83% across participants in the video training phase, but it was only 
after coaching that implementation increased to meet the mastery criterion of 85% correct. They 
also found that video training increased the participants’ knowledge to almost 100%, showing 
that increases in knowledge do not correlate to skill acquisition. Overall, they showed that 
training videos and written instructions may lead to near-perfect understanding of procedures, 
but rehearsal and consistent feedback may be needed to ensure equally accurate performance for 
shelter volunteers. Therefore, our review broadly shows that interactive components of training 
are likely required for meaningful behavior change in humans supporting animals (i.e., as 
opposed to just didactic training alone), although we also acknowledge that in some studies, 
there was a lack of reported detail describing the method. Because we found that almost all 
studies used BST or components of BST, we also suggest a broadening of the training tactics 
evaluated in research (for example, interventions based on changing the supporting environment, 
chaining, shaping etc.).  

 

The human participants in the studies we analyzed were predominantly dog owners, with 
a small number of studies involving animal trainers / handlers / carers. Behavior-analytic training 
might also have something to offer in the training of veterinary staff. For example, Pritt and 
Duffee (2007) identified a number of task areas in which veterinary staff work, behaviors which 
could be easily operationalized to be the focus on training (e.g., sanitising equipment, supporting 
animals medically post-operatively, training other staff). They advocated for dedicated staff 
training to ensure high quality animal care. This is an area in which behavioral tactics could be 
used to good effect.  
 

With a few exceptions, we found a lack of reported generalization and maintenance data 
for human behavior. This is concerning given that generality of behavior change is likely 
desirable (e.g., a dog foster carer needs to be able to effectively use their skills to train different 
dogs with different repertoires in their care, and to continue to use those skills effectively across 
time). Similarly, the generality of animal behavior is likely to be desirable (see Lattal & 
Fernandez, 2022 for a discussion of stimulus control in applied animal behavior contexts). Of the 
studies that did report generality data, some reported achieving desired stimulus generalization 
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(e.g., MacKeller et al., 2022; Pfaller-Sadovsky et al., 2019a) and others reported requiring 
additional training to achieve stimulus generalization. For example, dog shelter volunteers were 
only able to apply the training procedures to teach a new behavior after the training procedures 
were re-presented in a way that was specific to the new behavior (Howard & DiGennaro Reed, 
2014). Therefore, we encourage researchers to measure stimulus generalization and maintenance 
of both human and animal behavior to determine the effectiveness of training, and the potential 
need for explicitly addressing generality in training (e.g., booster training, programming for 
generalization).  

 

We found a small but informative body of literature that shows what behavior analysis 
could offer in the training of humans who work with animals. In particular, behavioral skills 
training is an effective method by which to give humans animal-related skills. However, our 
review identified gaps in the literature with regard to an understanding of the functional relation 
between animal behavior and the behavior of humans who care for them, in the variety of 
training tactics explored, and in the evaluation of the generality of the behavior change produced 
in the training. 
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Table 2 Summary of Variables Extracted from the Studies. ‘H’ in a Column Denotes Human and 
‘A’ Denotes Animal. 
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Figure 1 PRISMA Diagram of Literature Review Search Process 

 

 
 


