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Abstract
The “replication crisis” describes recent difficulties in replicating studies in various
scientific fields, most notably psychology. The available evidence primarily documents
replication failures for group research designs. However, we argue that contingencies of
publication bias that led to the “replication crisis” also operate on applied behavior
analysis (ABA) researchers who use single-case research designs (SCRD). This bias
strongly favors publication of SCRD studies that show strong experimental effect, and
disfavors publication of studies that show less robust effect. The resulting research
literature may unjustifiably inflate confidence about intervention effects, limit re-
searchers’ ability to delineate intervention boundary conditions, and diminish the
credibility of our science. To counter problems of publication bias in ABA, we
recommend that journals that publish SCRD research establish journal standards for
publication of noneffect studies; that our research community adopt open sharing of
SCRD protocols and data; and that members of our community routinely publish
systematic literature reviews that include gray (i.e., unpublished) research.

Keywords Applied behavior analysis . Replication . Publication bias . File drawer effect .
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Scientific experimentation is the best, albeit imperfect, approach to understanding our
surroundings, and has proven useful for clarifying functional relationships between the
environment and the behavior of organisms (Skinner, 1953). The imperfections of a
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science are a manifestation of ignorance about how to perfect the craft, but also of
human fallibility and proclivity to error. Scientists are trained to avoid or reduce the
probability of error; however, they may mistakenly draw false positive and false
negative conclusions from their experiments. In addition to errors of interpretation,
scientists may draw inaccurate conclusions from experimental data in a way that
reflects bias (Mahoney, 1977). Such contexts make the process of scientific knowledge
accumulation difficult, and may lead to inflated confidence about phenomena of
interest (e.g., Doyen, Klein, Pichon, & Cleeremans, 2012). Scientific claims to knowl-
edge are, therefore, considered tentative, and confidence in claims should correspond
with the amount and quality of evidence. More evidence is therefore generally preferred
over less evidence, and high-quality (i.e., experimental) evidence is preferred over low-
quality (e.g., anecdotal) evidence. The imperfect craft of science carried out by
imperfect scientists makes replication of experimental studies a primary tenet of
scientific advancement and knowledge generation. However, replication research ap-
pears to be relatively rare in some scientific fields (e.g., education; Cook, Collins, &
Cook, 2016; Makel & Plucker, 2014).

Researchers in a number of disciplines over the past several years have, therefore,
sought to generate studies in which the methods of previously published studies are
replicated to determine if the findings are valid (e.g., Ioannidis, 2012; Makel & Plucker,
2014; Nosek, Spies, & Motyl, 2012; Pashler & Harris, 2012). Systematic replication
projects have been reported in psychology (Open Science Collaboration, 2015), eco-
nomics (Evanschitzky & Armstrong, 2010), medicine (Ioannidis, 2005), and business
(Hubbard & Armstrong, 1994). A common outcome of replication studies is that
original findings are absent or, if detected, less robust than in the original report. The
so-called “replication crisis” has affected a number of scientific fields; however, psy-
chology seems to be at the center of concern (Earp & Trafimow, 2015; Pashler &
Wagenmakers, 2012; Hales, Wesselmann, & Hilgard, 2018). Although the replication
crisis has been blamed, in part, on questionable research practices involving manipula-
tion and selective reporting of data collected during group experimental research (e.g.,
Kerr, 1998; Simmons, Nelson, & Simonsohn, 2011), such practices likely are motivated
and reinforced by publication bias, or the tendency of journals to exclusively publish
studies that find statistically significant effects (Franco, Malhotra, & Simonovits, 2014;
Lilienfeld, 2017; Rosenthal, 1979). One implication of the crisis is that psychological
phenomena purportedly based on evidence does not hold up when subjected to further
scientific scrutiny (i.e., replication studies). More broadly, a lack of sound replication
studies foments public distrust in science, scientists, and scientific evidence.

In this article, we contend that applied behavior analysis (ABA) researchers are not
immune to the contingencies of publication bias affecting the group design research
communities. In fact, we suspect that ABA researchers who use single-case research
designs (SCRD) may be exposed to the same problems associated with publication
bias, namely, inflated confidence about intervention effects and the obscuring of
intervention boundary conditions. We discuss contingencies in the academic environ-
ment that select for behavior that may mislead researchers and a corpus of knowledge.
Finally, we explore the purposes for conducting replication research in ABA, and how
applied behavior analysts, as a scientific research community, can enhance contingen-
cies for researchers to conduct and publish replication studies, including those that
demonstrate modest or no experimental control.

60 Perspectives on Behavior Science (2019) 42:59–75



Replication in Applied Behavior Analysis

Following Skinner’s (1938) earliest attempts to develop a science of behavior, behavior
scientists and analysts have sought ways to confirm, clarify, and extend what appeared
to be known about behavior (e.g., Ferster & Skinner, 1957). Initial results were
subjected to scrutiny, and experimental methods, instruments, and findings were refined
in ways that led to a robust scientific theory of selective pressure on behavior (Pierce &
Cheyney, 2017). Other sciences have proceeded in a similar way by emphasizing the
verification of claims made by peer scientists. Independent replication of experimental
studies is a primary tenet of scientific advancement and knowledge generation.

Replication played an important role in the discovery of operant principles of
behavior and was evident in the progression of Skinner’s early experiments and
experiments of those who followed. Sidman (1960) offered a succinct and comprehen-
sive definition of replication, which heralded the development of contemporary ABA
research methods in which replication was an essential feature (Baer, Wolf, & Risley,
1968). Sidman carefully delineated the importance of direct and systematic replication
in behavior analysis research. Direct replication is used to establish the reliability of a
phenomenon of interest through repeated demonstration of experimental effect. For
example, the reversal design, which entails application and removal of an intervention
following an initial baseline phase (Baer et al., 1968), allows researchers to demonstrate
direct (in this case, intrasubject) replication if intervention delivery reliably coincides
with behavior change, and intervention removal reliably coincides with behavior
returning to baseline levels. Systematic replication establishes the generality of a
phenomenon “over a wide range of situations” (Sidman, 1960, p. 110). These situations
may include but are not limited to varied intervention procedures, participant charac-
teristics, implementers, and settings.

High-quality research SCRD exhibits the qualities of both direct and systematic
replication (Horner et al., 2005; Kratochwill et al., 2013). Horner et al. (2005) stipulated
that SCRD studies should provide, at minimum, three demonstrations of experimental
effect (direct replication) across multiple participants, settings, materials and/or behav-
iors (systematic replication). Systematic replication is especially critical to contempo-
rary ABA research given the variety of individual characteristics and circumstances of
applied settings. For instance, a researcher who develops an intervention to improve the
communicative skills of children with autism spectrum disorder (ASD) may wish to
evaluate whether it is effective for children of different ages (e.g., preschool versus
school age) and abilities (e.g., speaking versus nonspeaking), or with different imple-
menters (e.g., expert clinicians versus classroom teachers) in different settings (e.g.,
school versus community). Greater generality of effect indicates greater treatment
utility across a population.

There is little doubt that behavior scientists and behavior analysts as a research
community recognize the intrinsic importance of replication in our science. A pillar of
evidence-based practice in ABA is the concept that the best available research evidence
should always inform clinical decisions (Slocum et al., 2014). However, there is little
consensus about how much replication is necessary to establish an intervention as
having sufficient empirical support for broad application. Likewise, there is little
consensus about the type of replication activities needed to demonstrate satisfactory
or compelling empirical support.
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Publication Bias in ABA Research

The limited use of group comparison research designs and heavy dependence on SCRD
in behavior analysis may convey among behavior analysts a sense of immunity from
the sorts of problems that underlie the replication crisis in other fields. However,
behavior analysts are human organisms and are thus subject to the same contingencies
that affect scientists who primarily rely on group experimental designs (Mahoney,
1994). In recent years, the academic environment has increasingly reinforced the
quantity of research studies published by academics, creating a competitive environ-
ment during an era when resources were less available due to increasing costs of
coupled with dwindling public funding of higher education (Lilienfeld, 2017; Mitchell,
Leachman, and Masterson, 2016). The increasing emphasis on publication metrics, at
both the journal and researcher level (e.g., journal impact factor, researcher h-index,
citation count) likely functions as reinforcement for publishing in particular journals,
publishing at a high rate, and for attaining a large number of citations for one’s
publications (Lane, 2010). Under circumstances in which these contingencies are less
influential, publishing in certain niche outlets—high-status journals that are affiliated
with an organization attached to one’s discipline—may nonetheless confer particular
social prestige and recognition (e.g., Dixon, Reed, Smith, Belisle, & Jackson, 2015),
attract desirable attention to one’s organization, or result in more tangible reinforcers
(e.g., increased invitations for speaking engagements, awards and honors, paid con-
sulting opportunities, promotion, tenure, and enhanced prospects for future employ-
ment). Such contingencies motivate and reinforce biases in ways that can contribute to
erroneous findings.

We are not suggesting that selective data reporting, manipulation, or fabrication in
group research that have been documented in highly publicized cases (e.g., Gelman &
Fung, 2016) are commonplace in ABA research, though some ABA researchers may
engage in questionable research practices, such as selective data reporting (Shadish,
Zelinsky, Vevea, & Kratochwill, 2018). However, we assert the kinds of contingencies
that lead to such behavior in the broader scientific community also operate on ABA
researchers and may contribute to publication bias. If such behavior occurs with
prevalence sufficient to mislead the ABA community, then the integrity of our research
is undermined and consumers of our research may not benefit from ABA services.

Consider a hypothetical clinical ABA researcher who developed an intervention to
reduce challenging behavior of individuals with disabilities served by their agency.
Development of this intervention required substantial commitments of time and re-
sources by the researcher, their clinical team, and the agency. Thus, it is reasonable to
conclude the researcher is invested in the intervention. The researcher’s investment is
amplified by the clinical team providing conference presentations and workshops
touting the intervention’s effects for reducing challenging behavior. Attention to the
intervention among other researchers and clinicians accrues, and clinicians from other
agencies and schools express strong interest in adopting it for their consumers. Given
these reinforcing consequences, the researcher then seeks to evaluate the intervention
with three new participants, each of whom will receive the intervention within three
simultaneous ABAB reversal designs (Horner et al., 2005), in hopes of publishing the
findings. Baseline responding (i.e., challenging behavior) of Participants 1 and 2 yields
high levels and stable responding. However, the baseline of Participant 3 yields
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inconsistent, variable, and unstable responding. For Participants 1 and 2, the first
intervention condition reduces their challenging behavior to low and stable levels.
Following a second baseline, this effect is replicated in the final intervention condition
with strong evidence of experimental control for these two participants. However, the
intervention does not produce a discernable effect for Participant 3, whose initial
baseline was unstable, and responding across each condition of the ABAB reversal
design reveals little evidence of experimental control for this participant.

As a result, the researcher who is invested in the intervention elects to exclude the
dataset for Participant 3 when submitting the study to a peer-reviewed journal for
publication. The researcher may justify this decision in three ways: (a) uncontrolled
variables resulted in varied responding in the baseline and intervention conditions; (b)
this equivocal dataset yielded no experimental control and will distract readers from the
strong experimental effects for the other two participants; and (c) journal editors will
likely reject the manuscript for publication if it includes a dataset that reflects poor
experimental control.

We do not believe these three reasons, individually or collectively, justify dropping a
dataset from an experiment or failing to submit a study for publication in which one or
more datasets shows less-than-optimal experimental control. First, although Participant
3's baseline data were initially unstable, operant responding in applied conditions is
often likewise unstable and, therefore, the dataset may reasonably approximate authen-
tic conditions under which this intervention would be applied. Furthermore, Participant
3's equivocal responding may highlight important clinical boundaries of this particular
intervention for similar participants. That is, data for Participant 3 may indicate the
intervention is less effective for individuals who display highly variable levels of
challenging behavior, or whose organismic, situational, or other circumstances mitigate
intervention effects. If the researcher collected procedural fidelity data in both baseline
and intervention conditions, which showed that extraneous variables did not differen-
tially affect baseline and intervention responding, this would further support these data
as reflective of intervention boundaries (Tincani & Travers, 2018). It is important to
note that this information need not distract readers from the positive effects of the
intervention for the other two participants, but rather it could illustrate potential
differences in responsiveness to the intervention based on unique characteristics of
Participant 3. This information is indispensable for secondary consumers—
practitioners and parents—who may seek to adopt the intervention, but also to discover
the conditions under which the intervention is likely to effective, ineffective, or
countertherapeutic. Furthermore, this information may occasion future experimental
investigations (cf. Perone, 2018), which seek to isolate the variables that facilitate or
reduce intervention effectiveness. As a result, clinically useful variations in the inter-
vention may be discovered. In a broader sense, submitting all data collected within and
SCRD experiment represents an intellectually honest approach, researcher investment
in the intervention notwithstanding.

The third concern, that a journal will reject the study if the data show poor
experimental control, is perhaps the most legitimate given that experimental control
has been widely viewed as a necessary feature of rigorous SCRD (Baer et al., 1968;
Cooper, Heron, & Heward, 2007; Horner et al., 2005). Cooper et al. (2007) suggested,
“An experiment is interesting and convincing, and yields the most useful information
for application, when it provides an unambiguous demonstration that the independent
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variable was solely responsible for the observed behavior change” (p. 230). ABA
researchers, journal reviewers, and editors have likely interpreted this to mean that
SCRD studies that fail to demonstrate “unambiguous” experimental control are simply
flawed experiments. Thus, journal submission, reviewing, and editorial practices may
be biased against publishing such studies.

One way to detect publication bias is to examine differences in effect sizes between
published and unpublished (i.e., gray) research studies, including unpublished doctoral
dissertations (Gage, Cook, & Reichow, 2017). For example, Sham and Smith (2014)
compared effect sizes for published and unpublished SCRD studies on a behaviorally
based intervention called pivotal response treatment (PRT; Koegel & Koegel, 2006),
which has been characterized as an evidence-based practice based entirely on research
published in referred journal articles (Wong et al., 2015). Sham and Smith reported that
published studies had larger treatment effects than unpublished studies, suggesting
publication bias for this intervention. In particular, their findings suggested that
researchers were less likely to submit PRT studies for publication when effects were
not robust, that reviewers and journal editors were less likely to accept studies for
publication given lack of robust effects, or of both.

A different method for detecting publication bias involves appraising how re-
searchers and reviewers evaluate datasets that demonstrate varying degrees of experi-
mental control. Mahoney (1977) presented 75 reviewers for the Journal of Applied
Behavior Analysis with hypothetical datasets demonstrating varying degrees of exper-
imental control. He found reviewers tended to rate manuscripts demonstrating strong
experimental control more positively, even though the procedures in all studies were
identical. More recently, Shadish et al. (2016) presented SCRD research experts with
hypothetical SCRD datasets that demonstrated varying degrees of experimental effect.
A majority of researchers reported that they were more likely to recommend publication
of a submitted manuscript when a dataset showed positive effects, and a minority of
researchers indicated a willingness to drop datasets showing weaker experimental effect
when submitting a manuscript for publication. These results collectively highlight how
contingencies operate on ABA researchers in ways that produce publication bias in the
manuscript submission and review process.

Replication in Contemporary Applied Behavior Analysis Research

Scientists in other fields have acknowledged widespread problems of publication bias
and lack of published replication and nonreplication studies (Franco et al., 2014; Makel
& Plucker, 2014; Simmons et al., 2011). In response, systematic efforts have been
undertaken to evaluate the extent to which findings reported in the literature are actually
reproducible (e.g., Open Science Collaboration, 2012), and to evaluate the extent to
which publication bias is reflected within published reviews of research (e.g., Driessen,
Hollon, Bockting, Cuijpers, & Turner, 2015). No similar efforts have been mounted in
ABA, leaving the credibility of published scientific findings open to question. Thus, we
believe concerted efforts to conduct and publish replication and nonreplication studies
in the field are justified by three reasons. These are to (a) reveal truths about behavior,
(b) establish generality of applied behavior analytic interventions, and (c) demarcate
boundary conditions of applied behavior analytic interventions.
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Reveal Truths about Behavior

Replication studies are necessary for revealing truths about relationships between the
environment and behavior. Claims supported by evidence are provisionally accepted as
true, but confidence in such claims is proportionate to the amount and quality of
available evidence. That is, confidence placed in truth claims increases with more
systematic replications of effect. On the other hand, failed replications may conflict
with previous claims, decrease confidence about the particular behavioral phenomenon
of interest, or clarify delimiting factors that impinge on the phenomenon (i.e., inter-
vention boundary conditions).

A commitment to a scientific worldview requires researchers to conduct exper-
iments and gather evidence from a sufficient number of studies prior to claiming
an intervention is effective. Despite recent attempts to quantify the number and
kind of successful replication and nonreplication studies required to reach a
conclusion about a particular intervention, there is currently little consensus on
the minimum threshold of credible evidence beyond the notion that more evidence
is better (e.g., Council for Exceptional Children, 2014; Chambless & Hollon,
1998; Kratochwill et al., 2013; Lonigan, Elbert, & Johnson, 1998). Thus, a
researcher who touts an intervention on the basis of a single study or few studies
is only justified in making tentative claims while acknowledging the need for
more research, regardless of how strongly the intervention confirms the re-
searcher’s theoretical and conceptual perspectives. On the other hand, a researcher
who presents a large body of studies conducted by several different research teams
with apparently convergent findings can make claims about an intervention with
little potential damage to reputation or status. However, reporting an intervention
is effective while ignorant of documented failures to replicate has undesirable
implications for the researcher making the claim, the professional who applies the
intervention in practice, and the recipient who is presumed to benefit from the
intervention. In such cases, individuals are harmed by a failure to seek and
acknowledge intervention boundaries, and exclusive attention to studies that report
only positive effects likely contributes to increased risk of harm. Addressing this
potential problem, which appears entwined with publication bias, requires a value
for and commitment to discovering what is true.

A commitment to truth is important not only for the integrity of the researcher or
others who advocate for an intervention, but also for the researcher’s field or discipline
in a broader sense. A field whose researchers have collectively published a large
number of rigorous, well-conducted replication experiments (along with rigorous,
well-conducted nonreplication studies) are permitted greater confidence about claims
to scientific truth than one that does not. On the other hand, a field whose researchers or
practitioners make bold claims about the efficacy of interventions in the absence of a
sound body of replication and nonreplication studies at best has a tenuous understand-
ing of the truth. Likewise, a field whose researchers ignore the possibility of and
evidence for the boundaries of a particular intervention or practice prioritizes dogma
over truth. The availability, evaluation, and consideration of the entire body of evi-
dence, including rigorous studies that detected reduced or no effects, is critical for the
scientific advancement of knowledge in the respective field.
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Establish Generality of ABA Interventions

The importance of systematic replication in ABA research reflects a need to establish
the generality of ABA interventions across a wide array of human problems. ABA
researchers and practitioners often advocate for interventions that solve particular social
problems, and they do so based on a sound body of experimental evidence indicating
ABA-based strategies are likely to produce better consumer outcomes than other
approaches. For example, ABA researchers have advocated for behaviorally based
treatments for ASD on the basis of supportive research while simultaneously warning
consumers to avoid other approaches that lack similar empirical support (Zane, Davis,
& Rosswurm, 2014) or could potentially produce harmful outcomes (Foxx & Mulick,
2016; Travers, Tincani, & Lang, 2014).

An implicit assumption of an evidence-based approach is that therapeutic effects of
ABA interventions are generalizable across a wide variety of organismic and situational
variables. For example, the recommendation that young children diagnosed with ASD
should receive early and intensive behavioral interventions accompanies the assump-
tion that, although ASD is a heterogeneous neurological condition encompassing a
broad spectrum of behavioral manifestations, the positive effects of ABA are suffi-
ciently generalizable that many, if not most young children who receive this treatment
will benefit. This claim requires and is supported by large and robust body of research
that shows ABA interventions are effective across a wide variety of individual charac-
teristics (Eldevik et al., 2009; Reichow, 2012).

In the earliest stages of research and development, the positive effects of an
intervention are likely to be observed with only a small number of similar individuals
in similar circumstances. However, to demonstrate the generality of the interventions,
researchers usually seek to vary, and thereby expand, the relevant organismic and
situational variables under which the intervention is evaluated. Thus, as a line of
research progresses, we would expect to see an increasing number of different charac-
teristics represented in the literature, which translates into broader generality of the
intervention, as long as positive effects continue to be observed. The progression of
research also might lead to clarifications under which the intervention produces
diminished or no effects (i.e., the boundaries of an otherwise effective intervention).

Demarcate Boundary Conditions

A novel intervention entails a protocol that, based on theory, concepts, principles, and
relevant facts, is reasonably suspected to confer benefit to the recipient. Novel inter-
vention protocols may be composed of various procedures that are believed to be
important for generating the expected result. With experience (i.e., experimental appli-
cation; replication), the protocol may evolve, with dispensable procedures eliminated,
essential procedures retained, and new procedures developed for experimental analysis.
That is, selective pressure acts on the researcher and the research community to produce
effective and efficient intervention protocols. For example, recognizing practical lim-
itations of standard functional analysis (FA) techniques (Carr & McDowell, 1980;
Iwata, Dorsey, Slifer, Bauman, & Richman, 1982, 1994), researchers sought to empir-
ically evaluate alternative techniques that were less resource intensive and more
practically feasible for clinical and naturalistic settings (Bloom, Iwata, Fritz, Roscoe,
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& Carreau, 2011; Cooper, Wacker, Sasso, Reimers, & Donn, 1990; Jessel, Hanley, &
Ghaemmaghami, 2016). The resulting procedures have varied from the original proto-
cols in ways intended to enhance the efficiency and usability of the approach while
retaining certain essential elements of the original protocols (e.g., experimental manip-
ulation of contingencies). Replications can also clarify for whom a particular interven-
tion is more or less effective, along with critical features of the setting, such as
implementer skill and training, consumer values and acceptance, and available re-
sources to support high fidelity implementation, all of which mediate the intervention’s
effectiveness under applied circumstances.

What Kinds of Nonreplication Studies Should Be Published?

Interventions that are supported by a large body of SCRD evidence do not ensure that
all recipients will experience the same or any benefit. There are no guarantees an
intervention will be similarly effective for achieving a desired outcome, regardless of
whether a large number of studies exist that suggest it ought to. Well-designed studies
that fail to replicate a previous and well-documented effect therefore constitute a
valuable discovery and provide a potential stimulus for scientific innovation. Re-
searchers can and should examine how varied intervention procedures, dosages, con-
texts, and participant responses modulate intervention effects and therefore inform
practical decisions of social significance. This is achieved by considering not only
those studies with positive effects, but also well-designed studies without positive
effects (c.f. Perone, 2018).

ABA researchers have published studies that do not report positive effects, but the
investigations have usually centered on questionable practices that have little or no
credible empirical evidence to begin with, such as sensory-based interventions (Barton,
Reichow, Schnitz, Smith, & Sherlock, 2015; Cox, Gast, Luscre, & Ayres, 2009;
Losinski, Cook, Hirsch, & Sanders, 2017). Typical contingencies of publication bias
probably do not operate here because the interventions are poorly regarded by ABA
researchers, and therefore negative findings are likely to be embraced by the ABA
community (e.g., Foxx & Mulick, 2016). Although necessary and important, this
research does little to demarcate the boundaries of behaviorally based interventions.
Therefore, we propose a different course of action that focuses on examination of
behavior interventions that are established and generally accepted. For example,
preliminary studies on a behaviorally based intervention, stimulus–stimulus pairing,
showed that it was effective in increasing vocalizations of young children with ASD
(e.g., Yoon & Bennett, 2000). In a later study, Normand and Knoll (2006) showed that
stimulus–stimulus pairing did not increase vocalizations for a young child with ASD in
their study. Because their findings were discrepant with previous research, they sug-
gested differences could be attributed to a number of specific boundary conditions,
including variations in participant characteristics, reinforcer potency, and number of
pairing trials, along with the presence of a control condition in their study. It is
important to note that identifying potential boundaries of an intervention in this manner
conveys critical information to practitioners about the conditions under which an
intervention may be more or less effective. Detection of boundary conditions also
occasions future research aimed at isolating variables that facilitate or hinder the
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effectiveness of a particular therapeutic practice, such as the stimulus–stimulus pairing
procedure (Shillingsburg, Hollander, Yosick, Bowen, & Muskat, 2015).

Given the emphasis of SCRD on describing functional relations at the individual
level, behavior analytic researchers are uniquely positioned to conduct this type of
research. Although experimenters, particularly novice researchers, may be inclined to
view replication failures with disappointment due to reduced value associated with
them, such findings may clarify opportunities for new experiments aimed at isolating
effects of previously unknown variables and delineating boundary conditions. This trial
and error approach is, in part, what makes science exciting (see Perone, 2018). For
example, Ledford et al. (2016) summarized findings from three different master’s
theses with varied results. One thesis involved planned errors in a simultaneous
prompting procedure to evaluate whether high-fidelity implementation produced a
more therapeutic response than low-fidelity implementation. Results indicated one of
the two study participants responded well during both low- and high-fidelity imple-
mentation, whereas the other only responded to high-fidelity implementation. Ledford
et al. suggested than high-frequency delivery of simultaneous prompting may be
necessary for some learners to achieve therapeutic benefit, and that less frequent
delivery of simultaneous prompting, as might occur in naturalistic settings, may be
sufficiently therapeutic for other learners. This difference in responsiveness highlights
important variance in the therapeutic boundaries for this particular intervention. How-
ever, Ledford et al. also explained the results may appear unpublishable due to
discrepant results that might be construed as indicators of threats to internal validity.
Relegation of this and similar studies to the file drawer prevents further understanding
about how these (and other) intervention procedures might be adapted to clarify which
elements are essential and dispensable for different learners and contexts.

Importantly, SCRD studies in which the independent variable did not appear to
affect responding may still possess most design features consistent with high quality
SCRD (e.g., Horner et al., 2005; Kratochwill et al., 2013). Rigorous SCRD studies that
contradict previous experiments may nonetheless be greeted with a higher degree of
skepticism by reviewers, editors, and the ABA community in general due to conflicting
findings. Therefore, researchers who wish to publish nonreplication studies should
anticipate needing to exceed typical standards of rigorous SCRD in order justify
publication. Tincani and Travers (2018) outlined 11 types of evidence associated with
aspects of intervention intensity, baseline and treatment condition integrity, and a
moderator analysis that should be present in a high-quality SCRD study that fails to
yield robust experimental control. In particular, they suggested that studies in which the
IV did not appear to affect responding may reveal a boundary of the intervention if
several conditions of study design and reporting were present. These include typical
standards of high-quality SCRD studies as well as evidence of (a) high procedural
fidelity across all study conditions, including baseline, reported for each participant and
step in the intervention protocol; (b) evidence of intervention intensity (i.e., dose, dose
frequency, and dose duration) consistent with previous research, and (c) sufficient
evidence that other potential confounds were not present. Tincani and Travers proposed
that such a collection of evidence could reasonably support claims that an intervention
boundary may have been discovered in the absence of solid experimental control. On
the other hand, studies without such evidence should be considered of insufficient
quality for publication.
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Changing Contingencies to Address Publication Bias

Recognizing the importance of replication research in revealing scientific truth, estab-
lishing generality of ABA interventions, and establishing intervention boundary con-
ditions, we offer three recommendations for SCRD researchers that where the IV did
not produce the expected effect. These are (a) establish journal standards for publishing
no effect SCRD studies; (b) encourage open sharing of research protocols and data; and
(c) include gray research in systematic reviews and meta-analyses of ABA studies.

Establish Journal Standards

ABA researchers may be disinclined to submit for publication research studies that did not
replicate previous results because the probability of successful publication is lower due to
reviewer and/or editor bias against such studies (Mahoney, 1977; Shadish et al., 2016).
Journals that publish ABA research can mitigate against publication bias by establishing
explicit standards that specify conditions for publishing no effect studies (Kittelman, Gion,
Horner, Levin, & Kratochwill, 2018), including features of studies that are more likely to
be accepted (Kratochwill, Levin, & Horner, 2018; Tincani & Travers, 2018). Inviting
researchers to submit replication studies to a particular journal (e.g., Hanley, 2017) could
increase publication of replication studies of established interventions that did not produce
the expected effect. However, researchers may remain hesitant to submit these papers
without explicit descriptions of favorable contingencies that lead to publication. For
example, Kittelman et al. (2018) reviewed the submission guidelines of 29 top-ranked
peer reviewed journals in the fields of general education, special education, educational
psychology, and counseling. Only one included explicit guidelines to encourage submis-
sion of studies that yielded less than optimal results. However, Kittleman et al. also
surveyed those journal editors and found a large majority reported willingness to accept
for publication group comparison and SCRD studies without experimental effects if
rigorous methods and high intervention integrity were evident.

Studies conducted by ABA researchers that did not produce a beneficial effect tend
to be investigations of nonbehavioral interventions of a questionable nature (e.g., Cox
et al., 2009; Davis et al., 2013; Denton & Meindl, 2016; Losinski et al., 2017; Quigley,
Peterson, Frieder, & Peterson, 2011). However, publication of these studies suggests
peer reviewers and editors for behavioral journals are open to publishing studies of
interventions that did not produce expected effects if a high level of methodological
quality is evident. Nonetheless, reviewers may still be disinclined to recommend
acceptance of such studies if they have an investment in the intervention and/or the
contradictory findings conflict with their own theoretical, conceptual, or methodolog-
ical orientation (i.e., behavioral interventions; Mahoney, 1977). Collectively, these
factors suggest journalistic standards that describe specific favorable contingencies
for publication of no effect studies, including experimental interventions rooted in
ABA, as guidelines for reviewers and editors during the review process.

Encourage Open Sharing of Research Protocols, Software, and Data

A different way to facilitate dissemination of SCRD studies that do not produce
expected effects is to create contingencies that encourage the open sharing of research
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protocols, software, and data, including data that reflect absence of experimental
control. Uploading research protocols, software, and data to open access repositories
may promote visibility of studies that might otherwise be subjected to publication bias
or the file drawer effect. The open science movement (OSM) aims to increase the
transparency of science and reproducibility of scientific findings by encouraging free,
open access to research and data (Open Science Collaboration, 2012; UNESCO, 2018).
The Open Science Foundation, for instance, maintains an online registry (https://osf.io/)
that researchers can use to freely share unpublished manuscripts (e.g., methodologically
sound intervention studies that produce limited or no beneficial effects). The
availability of such papers on preprint servers (e.g., PsyArXiv) increases access to
studies that might otherwise be difficult to publish due to publication bias.

Researchers may share their protocols and data on open science platforms that
permit access to all. For example, Perspectives on Behavior Science allows authors
to archive online material (Hantula, 2016a, 2016b), including data protocols and
software. Recent issues have included shared software (Bullock, Fisher, & Hagopian,
2017; Kaplan, Gilroy & Hursh, 2018) and video (Deochand, Costello, & Deochand,
2018). Other examples include publications that share software and protocols on public
access platforms such as GitHub (e.g., Gilroy, Franck, & Hantula, 2017; Gilroy,
Kaplan, Reed, Koffarnus, & Hantula, 2018). Such transparency may contribute to a
culture that prioritizes the availability of protocols, software, and data, bypassing
contingencies of publication bias that may otherwise prevent the dissemination of such
information. The social contingencies associated with openness, transparency, and
prioritizing the advancement of knowledge may effectively compete with publication
metrics and related consequences in ways that undermine publication bias and replica-
tion research.

Open sharing of research protocols and data may discourage ABA researchers from
engaging in questionable research practices that enhance publishability. For example,
researchers may omit entire datasets of participants when absence of effect compro-
mises the appearance of otherwise robust experimental control. Researchers also may
omit data from transition or acquisition phases where undesired variability is observed,
or they may favorably depict data collected during multiple, back-to-back sessions on
the same day as separate data points along the x-axis as if they represent data collected
over a period of time greater than one day. In addition, researchers may use interob-
server agreement calculation methods that artificially inflate agreement, or they may
include irrelevant steps on procedural fidelity checklists to artificially inflate the
percentage of intervention steps completed correctly. Any of these manipulations
may improve the likelihood a study will be published if undetected. On the other hand,
if research protocols are openly shared prior to data collection, researchers may be
dissuaded from engaging in these manipulative practices post hoc.

Given that scientists exist largely within specialized research communities, efforts to
facilitate open sharing of research protocols and datasets must start with the leadership
of their respective scholarly organizations and journals. In the case of ABA researchers,
this would necessarily include their flagship organization, the Association for Behavior
Analysis International. Such efforts must consider the uniqueness and complexity of
ABA protocols and data as a product of ABA experiments. For instance, ABA studies
typically employ a small number of participants, and the risk of breaching anonymity
and confidentiality may be greater in open data sharing of SCRD studies than group
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comparison studies. Although these risks are not fundamentally different than those
associated with more traditional dissemination activities (e.g., conference and presen-
tations and journal publications), they require special attention and consideration.

Include Gray Research in Systematic Reviews of ABA Studies

Interest in systematic reviews of SCRD research has increased in recent years
(Jamshidi, et al., 2017). Systematic reviews are an important method for understanding
the methodological rigor of the available research prior to calculating aggregate effects
of an intervention across a group of studies (e.g., Maggin, Talbott, Van Acker, &
Kumm, 2017). Because there is no consensus on which metrics researchers should
employ to determine effect size (ES) estimates across SCRD studies, Kratochwill et al.
(2013) have provided guidance on how researchers can select ES estimates, including
employing multiple ES metrics for the same datasets. Systematic reviews also are
useful for identifying characteristics of individuals who are more or less likely to
benefit from a particular intervention strategy (i.e., boundaries; Ganz et al., 2011;
Ledford et al., 2016). Two influential systematic reviews conducted by research
synthesis organizations, the National Autism Center’s National Standards Project
Report (2015) and the National Professional Development Center on ASD’s
Evidence-Based Practices Report (Wong et al., 2015), identified various “evidence-
based” practices for children and youth with ASD based entirely on the published
experimental research literature, with a large majority of included studies having been
SCRD.

Gray literature consists of unpublished studies, usually in the form of masters theses
and doctoral dissertations. Systematic reviews of SCRD research do not always include
gray literature in their analyses (National Autism Center, 2015; Tincani & De Mers,
2016; Wong et al., 2015). Gray SCRD studies may face barriers to publication if they
do not demonstrate strong functional relations indicative of experimental control
(Shadish et al., 2016). There is evidence to suggest that systematic reviews that do
not incorporate gray literature may obtain inflated intervention effect sizes that likely
are a function of the file drawer effect (Gage et al., 2017; Sham & Smith, 2014). We
therefore believe it is critical that future systematic reviews of ABA studies include
gray literature to provide the most conservative and complete estimation of effect sizes
for ABA interventions. Gray literature should be included in systematic reviews and
held to the same standards of methodological rigor as published research. Given that
theses and dissertations may not be indexed in databases commonly searched for
systematic reviews, researchers will likely need to employ specialized extraction
procedures, including searching databases that index gray studies (e.g., Google Scholar,
ProQuest Dissertations & Theses), and directly contact study authors for reprints when
studies are not otherwise publicly available.

Conclusion

The ABA community is not immune from the pitfalls of publication bias commonly
associated with group comparison research. Contingencies of reinforcement that con-
tribute to the file drawer effect among researchers in all disciplines also operate on
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applied behavior analysts. There is evidence that researcher bias may be endemic
within our current scientific and publication practices, which negatively affect the
scientific integrity of our field as a whole. We have offered modest and preliminary
suggestions for researchers and the research community to guard against publication
bias with the intention of stimulating the ABA community to adopt, improve, or
expand upon them. Discounting or ignoring the problem likely will diminish the
credibility of our findings among our scientific colleagues, negatively affect consumers
of our services, and undermine public confidence in behavior analytic treatments.
Conversely, addressing publication bias and related issues likely will advance scientific
knowledge about behavior, improve consumer outcomes associated with behavioral
treatments, and promote public confidence in the technology of behavior.
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