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Abstract
A stimulus preference assessment (SPA) is a fundamental tool used by practitioners to predict stimuli that function as reinforcers.
The Behavior Analyst Certification Board (BACB) requires that all certified behavior analysts and behavioral technicians be
trained in SPA methodology (BACB, 2017). SPA procedures are used by nearly 9 out of 10 behavior analysts in the field (Graff
& Karsten, 2012). Over the last 4 decades, there has been a litany of research on SPA procedures. Despite the universality of
training, application, and research, discussions on the selection of SPA procedures have been sparse. Two peer-reviewed articles
have focused on clinical decision making in the selection of SPA procedures. Karsten et al. (2011) introduced an in situ decision-
making model, whereas Virues-Ortega et al. (2014) developed an a priori algorithm based on client and stimuli characteristics.
The SPADS addresses the limitations of prior models by considering the effects of stimuli dimensions, client characteristics,
relative administration times, and the outcomes agreement between two potentially efficacious, context-specfic SPA procedures.
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A stimulus preference assessment (SPA) is a well-established
practice in the field of applied behavior analysis. The purpose
of an SPA is to identify stimuli that likely function as rein-
forcers. Stimuli identified as preferred by an SPA are good
predictors of reinforcers (Cooper et al., 2007; Hagopian et al.,
2001; Piazza et al., 1996). The use of preferred stimuli as
contingent reinforcers increases the efficacy of the treatment
of problematic behavior compared to the use of arbitrary stim-
uli (Hagopian et al., 2001; Ringdahl et al., 1997; Vollmer
et al., 1994). Over 4 decades of SPA research has identified
six distinct empirically derived methods to identify stimulus
preference. Each method is markedly different but allows the

practitioner to identify at least one preferred stimulus to lever-
age as a potential reinforcer.

The first SPA procedure published in the literature was the
single-stimulus (SS) preference assessment. SS procedures
involve the practitioner providing access to one stimulus at a
time while observing whether the client engages with or con-
sumes the stimulus (Pace et al., 1985). A paired-choice (PC)
preference assessment involves providing the client with a
choice between two stimuli, observing the client’s choice
making and engagement with the selected stimulus, and alter-
nating choice options among paired stimuli (Fisher et al.,
1992). Amultiple-stimulus with-replacement (MS) preference
assessment involves providing the client with an array of stim-
uli (typically more than three) and allowing access to the item
following selection (postselection access). Following engage-
ment with the selected stimulus, that stimulus is replaced
among the unselected stimuli. A multiple-stimulus without-
replacement (MSWO) preference assessment is very similar
to the MS preference assessment, except that the selected
stimulus is not returned to the array of unselected stimuli
(DeLeon et al., 1999). A free-operant (FO) preference assess-
ment involves procedures in which the client is provided ac-
cess to all available stimuli and is allowed to freely engage
with any stimuli presented. The practitioner then monitors and
collects data on the duration of engagement or consumption
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for a specified period of time (Ringdahl et al., 1997). Finally,
response restriction (RR) includes free access to available
stimuli and the removal of the most highly preferred stimuli
following a predetermined period of time (i.e., 5 min) until all
stimuli are subsequently removed (Hanley et al., 2003a, b).

SPA procedures are so ubiquitous and potentially effective
that the Behavior Analyst Certification Board (BACB) requires
training in SPA methodology for all Board Certified Behavior
Analysts (BCBAs), Board Certified Assistant Behavior
Analysts (BCaBAs), and Registered Behavior Technicians
(BACB, 2017). Approximately 89% of BCBAs and BCaBAs
report conducting empirically supported SPA procedures in
their settings (Graff & Karsten, 2012). Despite the universality
of SPA training and its application, the development of empir-
ically supported decision-making models to aid practitioners in
the selection of SPA procedures are sparse.

A review of the literature to find such decision-making
models was completed by inputting a combination of words
and terms—“stimulus preference assessment” and “clinical
decision making”—into the search engines Google Scholar,
ERIC, PsycInfo, and MEDLINE. Two peer-reviewed articles
that discussed clinical decisionmaking in the selection of SPA
procedures were identified: Karsten et al. (2011) and Virues-
Ortega et al. (2014). Both articles provide practitioners with
empirically supported guidance based on considerations such
as time constraints, the need for a preference hierarchy, and
avoidance of problem behavior.

Karsten et al. (2011) described and evaluated an in situ
decision-making model in which the practitioner first imple-
ments MSWO procedures with the client. The authors sug-
gested starting with MSWO procedures because these proce-
dures have demonstrated less positional biases in participants’
selection compared to PC procedures. Additionally, MSWO
procedures are time efficient and identify relative preference
through a preference hierarchy (DeLeon & Iwata, 1996; Kang
et al., 2013; Windsor et al., 1994). However, if outcomes are
undifferentiated, or if positional bias is observed, the authors
instructed clinicians to either modify the MSWO procedures,
conduct a PC preference assessment, or implement FO proce-
dures. For example, if a client consistently selects stimuli pre-
sented in the same position within the array (e.g., positional
bias), then the practitioner should consider an unorganized
arrangement. An additional suggestion is that if problematic
behavior is observed during an MSWO preference assess-
ment, the practitioner would then implement FO procedures.

Buchmeier et al. (2018) used this in situmodel to determine
procedural modifications following undifferentiated outcomes
of older adults with developmental disabilities. The authors
conducted an MSWO preference assessment with three stim-
uli to determine moderately preferred colors to inform rein-
forcer assessment procedures. Two participants were ob-
served to have positional bias during the MSWO preference
assessment. A PC preference assessment with a vertical

arrangement rather than a horizontal arrangement was used
to reduce the occurrence of positional bias for one participant.
For the other participant, it was hypothesized that visual im-
pairments may have occasioned positional bias. For this par-
ticipant, the color cards were replaced as stimuli with shapes
to aid in the discrimination of stimuli. The Karsten et al.
(2011) decision-making model aided in identifying proce-
dures and modifications that predicted reinforcers
(Buchmeier et al., 2018).

The limitation to an in situ model is that it does not allow the
practitioner to consider important characteristics of the client
that may influence the selection of SPA procedures. For exam-
ple, if the practitioners in the Buchmeier et al. (2018) study had
considered the individual’s visual impairments before the ad-
ministration of MSWO preference assessment, the practitioner
may have avoided additional and unnecessary SPA procedures.
Instead, the practitioner may have chosen to select an SS pro-
cedure for a client with significant visual impairments
(Cannella et al., 2005; Green & Reid, 1996; Logan & Gast,
2001). Additionally, the in situ model does not consider the
function of problem behavior when selecting SPA procedures.
For example, if a client engages in problem behavior main-
tained by access to preferred stimuli, the removal of selected
stimuli during the MSWO preference assessment may evoke
problem behavior (Kang et al., 2010, 2011).

In contrast to the in situ model, Virues-Ortega et al. (2014)
introduced an a priori clinical decision-making algorithm for
the selection of SPA procedures from among several empiri-
cally supported SPA procedures, not just the MSWO and FO
preference assessments. The a priori algorithm allows the
practitioner to make decisions prior to the implementation of
SPA procedures, which may reduce error. The authors first
provided a systematic review of SPA literature between
1985 and 2013, which was used to inform the algorithm.
The goal of the algorithm was to aid the clinician in the selec-
tion of 1 of 12 possible SPA procedures or variations, includ-
ing pictorial SPA procedures, reinforcer assessments, and “in-
direct/idiosyncratic response preference” (p. 165). The algo-
rithm included 12 yes/no questions that guided the clinician to
one final, empirically supported SPA method.

The questions are related to client characteristics (e.g., the
function of problem behavior, prerequisite behavior/skills),
time constraints within the practitioner’s setting, the identifi-
cation of long-duration preference stimuli, and the identifica-
tion of a stimulus preference hierarchy. The clinician answers
each question and follows the algorithm until a specific SPA
procedure is identified. For example, Virues-Ortega et al.
(2014) suggested that an MSWO preference assessment is
the most efficacious SPA method if tangible stimuli are need-
ed, if the participant can either make a selection response or
engage with a stimulus, if tangible-maintained problem be-
havior must be avoided, if the individual can engage with a
stimulus but not make a selection response, if a relatively short
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administration time is needed, and if the participant can
choose between more than two stimuli.

Although the a priori algorithm presented byVirues-Ortega
et al. (2014) appears to bemore comprehensive than the in situ
model, it has limitations that it shares with the in situ model.
First, neither decision-making model addresses, nor discusses,
outcome agreement between SPA procedures. For example,
MSWO and PC procedures have demonstrated high agree-
ment across outcomes in identifying highly preferred stimuli,
as well as good agreement identifying preference hierarchies
(DeLeon & Iwata, 1996; Verriden & Roscoe, 2016). In con-
trast, other SPA procedures have low agreement and are not
likely to be appropriate substitutes for each other. For exam-
ple, FO procedures do not often identify similar moderate-, or
low-preferred items as identified by either MSWO or PC pro-
cedures (Kang et al., 2013; Steinhilber & Johnson, 2007).
Congruent outcomes across different procedures can lead to
greater reliability of the results and thus allow the practitioner
an array of efficacious procedures to use in practice.
Knowledge and reference toward the degree to which SPA
procedures agree may allow practitioners a choice of effica-
cious procedures to use under certain conditions. Future
models should include at least two empirically supported, ef-
ficacious procedures from which the practitioner can choose.

Second, neither model provides guidance on how the effects
of stimulus dimensions might impact SPA outcomes. This is an
important omission because dimensions like the type, or class,
of stimuli; the inclusion of multiple stimulus classes;
postselection access; and the physical properties of the stimuli
presented have been found to influence SPA outcomes (Bojak
& Carr, 1999; Clay et al., 2018; Hoffmann et al., 2017; Jones
et al., 2014). Therefore, special considerations of such stimulus
dimensions should be done prior to the selection and adminis-
tration of SPA procedures. Considerations of the stimuli used
within SPA procedures should be included in decision making
regarding efficacious procedures.

Third, neither model discusses or provides guidance on
how motivating operations (e.g., satiation) may differen-
tially affect SPA outcomes. For example, Klatt et al.
(2000) found that access to stimuli before an SPA may
decrease the likelihood of the stimulus being selected, or
the order of its selection, during an SPA. Similarly, with-
holding access to the stimulus prior to SPA administration
may also increase the likelihood of the stimulus being se-
lected, or affect the order in which it is selected (Chappell
et al., 2009). Specific and empirically based guidance prior
to the preparation and implementation of SPA procedures
may increase the efficacy of results and decrease the time
needed to complete the SPA.

The current article introduces an alternative a priori
decision-making model for choosing empirically supported,
context-specific SPA procedures. The stimulus preference as-
sessment decision-making system (SPADS) is intended to

guide the practitioner to select the most efficacious SPA pro-
cedure. Similar to the previous decision-making models, the
SPADS considers specific client, stimulus, and setting char-
acteristics. However, the SPADS aims to improve on previous
decision-making models by addressing their limitations in
three ways. First, the SPADS considers the agreement across
SPA procedures to provide practitioners with an empirically
based and context-specific choice of SPA procedures. Second,
the SPADS provides preadministration guidance to the prac-
titioner that considers stimulus dimensions such as stimulus
class, novelty, and postselection access. Finally, the SPADS
provides the practitioner with guidance on the effects of mo-
tivating operations on SPA outcomes. The information is syn-
thesized into an a priori decision-making model that is
intended to guide the practitioner to select at least two situa-
tionally appropriate SPA procedures.

The SPADS

The SPADS was developed based on a review and synthesis
of the literature on SPA procedures. Articles were identified
through an ancestral search within the reference sections of the
review papers of Karsten et al. (2011), Virues-Ortega et al.
(2014), and literature reviews of SPA procedures (e.g.,
Cannella et al., 2005; Hagopian et al., 2004; Kang et al.,
2013; King & Kostewicz, 2014; Piazza et al., 2011; Rush
et al., 2010; Tullis et al., 2011). The first author also conducted
literature searches within the Journal of Applied Behavior
Analysis, Behavior Analysis in Practice, The Behavior
Analyst Today, Behavior Analysis: Research and Practice,
Behavior Modification, the Journal of Developmental and
Physical Disabilities, Research in Autism Spectrum
Disorders, and Research in Developmental Disabilities be-
tween 2013 and 2018.

The literature search targeted articles published between
2013 and 2018 as this was the time period between Virues-
Ortega et al. (2014) and the time of the literature search. The
journals were selected given their propensity for publishing
articles about SPA procedures and with a behavior-analytic
focus. Search terms included a combination of “preference
assessment,” “stimulus preference,” and “motivating opera-
tions.” Studies were included for review if they evaluated
the effects of the client, stimuli, and setting on SPA outcomes.
A total of 65 peer-reviewed research articles were used to
inform the SPADS.

In the following section, we introduce and describe the
SPADS. This section will describe the decision making, and
examples will be provided throughout the article. Figure 1
presents the SPADS as an easy-to-follow flowchart. An over-
view of the flowchart is provided first, and then each decision
along the SPADS will be described in more detail.
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Using the SPADS

Agreement across SPA procedures is identified by differentiat-
ed lines between procedures, as shown in the legend in
Figure 1. SPA procedures with closed dark circles connected
with a black line are considered to have strong agreement. In
other words, identical preferences and similar preference hier-
archies will likely be identified using either procedure. SPA
procedures with closed gray circles connected by a gray dotted
line are considered to have moderate agreement. Moderate
agreement would suggest that these SPA procedures will likely
result in either identifying similar highly preferred items or
similar preference hierarchies. Finally, agreement between
SPA procedures that are connected by a gray double line has
not yet been compared in the literature. Summaries of agree-
ment were derived from the original studies that either evaluat-
ed or calculated agreement between at least two SPA proce-
dures (see Verriden & Roscoe, 2016; Virues-Ortega et al.,
2014). We then categorized agreement classifications based
on the percentage of agreement reported in either the original
study or the findings described in Verriden and Roscoe (2016)
and Virues-Ortega et al. (2014). Strong agreement suggests that

two SPA procedures identified the same highly preferred stim-
ulus in at least 85% of trials as reported in the literature.
Moderate agreement suggests two SPA procedures identified
the same highly preferred stimulus between 84% and 70% of
the time as reported in the literature, and unknown agreement
indicates that agreement between two SPA procedures has not
yet been evaluated in the literature. For example, studies were
not found in our review of the literature that evaluated the
outcome agreement between FO and SS procedures.

An estimated time-efficiency scale is provided at the bottom
of the legend. Time efficiency was determined by the time ad-
ministration reported in each relevant study and as summarized
by Verriden and Roscoe (2016) and Virues-Ortega et al. (2014).
Themost time-efficient SPA procedures are presented on the left
side, whereas the less time-efficient procedures are located on
the right. Users should note that the time-efficiency scales are
relative to the SPA procedures located above the solid gray line.
The time-efficiency scale was included to provide the practition-
er with an option to consider relative time efficiency between
two or three possible SPA procedures.

When working through the decision-making flowchart,
one should consider the guidance in the rounded rectangles

Fig. 1. The stimulus preference assessment decision-making system. Note. MSWO = multiple stimulus without replacement; PC = paired choice
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and ovals, which may not necessarily affect decision making
but is recommended as best practice when preparing to con-
duct an SPA, as the subsequent sections will explain. The
rectangles signal to the practitioner that they are to answer
yes or no. The diamonds represent the end of the SPADS,
which provide the reader with a choice of empirically support-
ed, context-specific procedures based on the answers
provided.

Selecting Stimuli to Include in SPA Procedures

Stimuli evaluated within SPA procedures have varied from
edibles (DeLeon & Iwata, 1996; Tiger et al., 2006) and toy/
leisure items (Daly et al., 2009; Fisher et al., 1992; Hanley,
Iwata, Lindberg, and Conners, 2003; Hanley, Iwata, Roscoe,
et al., 2003) to different topographies of social attention (Clay
et al., 2013, 2018; Nuernberger et al., 2012; Smaby et al.,
2007). The selection of specific stimuli to be included in an
SPA has been arbitrary (Geckeler et al., 2000; Pace et al.,
1985; Steege et al., 1989), based on naturalistic observations
(Northup et al., 1996), based on caregiver input (Fisher et al.,
1996), or a combination of these methods (Call et al., 2012;
Noonan & McCormick, 2006). Because an SPA may include
such a wide variety of stimuli, the practitioner must take care
in considering the impact of stimulus classes, stimulus dimen-
sions, motivating operations, and postselection access when
identifying specific stimuli to include in SPA procedures.

Interview and Observe

The first step must be input from caregivers or staff as to which
stimuli to include in the SPA procedure. Caregiver or staff
interviews of the client’s stimulus preferences can lead to im-
proved SPA outcomes and perhaps identify previously un-
known preferences (Fisher et al., 1996). In addition, the infor-
mation yielded from interviews with caregivers can identify
information regarding stimulus preference that may not other-
wise be observed in the clinical or school setting. When
conducting SPA interviews, practitioners should include cate-
gorical and descriptive cues for consideration by caregivers or
staff (Fisher et al., 1996; Green et al., 1991). These categorical
cues could include describing stimuli as “food” or “video.”
Categorical cues should give the caregiver a brief and general
description of the stimuli. Descriptive cues may be more spe-
cific, such as when asking questions about food or asking if the
client likes “crunchy food” or “chewy food.” Examples of de-
scriptive cues for other stimuli may be “toys that make sounds,”
“videos with fast motion,” or “toys from movies.”

Practitioners may consider structured caregiver or staff in-
terviews such as the Reinforcer Assessment for Individuals
With Severe Disabilities (Fisher et al., 1996) or the Barrier
Assessment found in the Verbal Behavior Milestones
Assessment and Placement Program (Sundberg, 2008).

Using structured interviews may allow the practitioner to con-
duct a thorough interview that may include stimulus classes
not previously considered by the caregiver or practitioner pri-
or to the interview. Structured interviews may also provide the
practitioner with a script of questions or cues when asking
questions. However, structured interviews may take longer
to administer and may include questions that are not necessar-
ily relevant to the client or setting. Unstructured interviews
may decrease administration time but may not be as thorough.
Less experienced practitioners, or those practitioners adminis-
tering SPA procedures for the first time, may consider first
using structured interviews. As the practitioner acquires more
experience, they may begin to use more unstructured, but
targeted interviews adapted for the particular client with
whom they are working.

Naturalistic observations of clients engaging with various
stimuli have also been used to identify stimuli to include in
SPA procedures (e.g., Kelly et al., 2014; Northup et al., 1996).
Observing and noting how the client may interact with each
stimulus may aid the practitioner in identifying the method by
which the client may make a selection during SPA procedures.
Naturalistic observation may include observations of a client
engaging with or consuming particular stimuli. For example, a
naturalistic observation could include taking notes on which
item the client engages with during play. During the observa-
tion, the practitioner may choose to note which stimuli the client
engages with and the duration of engagement. The practitioner
may also note how the client interacted with the stimulus.

Using the information obtained during interviews and obser-
vations, the practitioner would then select stimuli to include
within the SPA procedure. Stimuli that the client frequently
engages with, and those identified within an interview, should
be included in the SPA procedure. However, there are addition-
al considerations regarding the selection of stimuli to include in
SPA procedures. These considerations include the stimulus
class, the novelty of the stimuli, the portion/size of the stimuli
presented to the client, the duration of postselection access, and
access to selected stimuli before SPA administration.

Select Stimuli From the Same Stimulus Class

Although the first SPA procedures published included stimuli
frommultiple stimulus classes (DeLeon& Iwata, 1996; Fisher
et al., 1992; Pace et al., 1985), researchers later demonstrated
that the inclusion of multiple stimulus classes (i.e., edible and
tangible) differentially affected SPA outcomes (Bojak & Carr,
1999; Clay et al., 2018; DeLeon et al., 1997; Fahmie et al.,
2015). For example, DeLeon et al. (1997) found that the in-
clusion of edible stimuli decreased the selection of preferred
tangible stimuli when multiple stimulus classes were included
in a single MSWO procedure. The inclusion of edible stimuli
may also be insensitive to manipulations of motivating oper-
ations (Bojak & Carr, 1999). In other words, relative to other
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stimulus classes, preferred edible items are more likely to be
selected by the client despite the client being potentially sati-
ated. Practitioners should evaluate edible and tangible stimuli
within separate SPA procedures. Including edible stimuli may
overidentify edible stimuli as preferred compared to tangible
stimuli. For example, whereas jelly beans within an edible-
exclusive MSWO procedure may have been ranked fourth
among cookies, crackers, raisins, yogurt, and cereal, jelly
beans may have been identified as the most highly preferred
among stimuli such as bubbles, blocks, a marble run, and a dry
erase board with a marker. Although there have not been stud-
ies that have evaluated whether the inclusion of different to-
pographies of attention with other stimulus classes affects
SPA outcomes, it could be hypothesized that inclusion may
differentially affect SPA outcomes for some clients based on
the research presented. Preference for different topographies
of attention and other stimulus classes should also be evaluat-
ed using separate assessments.

There is also research to suggest that the quality of the stim-
ulus (i.e., high tech vs. low tech) could also differentially affect
stimulus preference (Hoffmann et al., 2017). For example,
Hoffmann et al. (2017) included high-tech stimuli (i.e., iPad,
videos) with low-tech stimuli (i.e., toy cars, books) and found
that participants selected access to high-tech stimuli more fre-
quently than low-tech stimuli. Additionally, when the duration
of postselection access to high-tech stimuli was shorter than
postselection access to low-tech stimuli, participants continued
to select high-tech stimuli as more preferred than low-tech stim-
uli. Furthermore, high-tech stimuli functioned as reinforcers,
whereas low-tech stimuli did not demonstrate the same effects
on responding. The practitioner may consider evaluating low-
and high-tech stimuli within separate procedures. Conducting
separate SPA procedures for low- and high-tech stimuli may
aid the practitioner in identifying a highly preferred high-tech
stimulus and low-tech stimulus that may not have been identi-
fied if both high- and low-tech stimuli were included in the
same procedure. However, doing so increases administration
time. The practitioner should weigh whether time efficiency is
more important than evaluating high- and low-tech stimuli sep-
arately. For example, if high-tech stimuli are often shared or
restricted to certain times of the day, evaluation of the client’s
preference for low-tech stimuli may be worth further consider-
ation despite an increase in administration time.

Novel Stimuli

There is also emerging research to suggest that novel stimuli
may be identified as preferred for children with autism and
that these stimuli may also function as reinforcers (Kenzer
et al., 2013; Livingston & Graff, 2018; Spear et al., 2018).
Kenzer et al. (2013) demonstrated that novel stimuli not only
were preferred but also functioned as more robust reinforcers
compared to preferred familiar stimuli. For example, for a

client who was identified to prefer a familiar stimulus like
gum (i.e., a categorically chewy item), a novel chewy item
such as gummy bears was also identified as a preferred item.
The inclusion of a novel stimulus with similar properties—in
this case, “chewy texture”—may allow the practitioner to
identify additional stimuli to include in the preference assess-
ment. The inclusion of novel stimuli or novel stimuli that are
similar to other stimuli may introduce clients to potentially
new preferences, thus expanding their leisure repertoire. The
practitioner may want to include at least one novel stimulus in
SPA procedures to evaluate changes in preference and to ex-
pose the client to additional stimuli.

Stimuli Selected Are of Equal Portion

Within clinical practice, the portion or size of the stimulus
presented within SPA procedures is either arbitrarily selected
or selected out of practicality. However, there is recent evi-
dence to suggest that the physical properties of stimuli pre-
sented may influence selection beyond that of their value
alone. Moore et al. (2017) found differences in stimulus se-
lection when they compared SPA outcomes between portion-
controlled stimuli and non-portioned-controlled stimuli.
When portions are controlled (e.g., similar across stimuli),
previously less preferred stimuli may more likely be identified
as more preferred. The portion, or size, of the stimulus may
influence selection during SPA procedures. In other words, if
Stimulus A is larger or there is a greater amount of it than
Stimulus B, the selection may be biased toward Stimulus A.
Practitioners may use same-size containers to sort and manage
stimuli to help ensure uniformity. For example, if a practition-
er is evaluating a client’s preference using Legos, toy cars, toy
animals, and so forth, the practitioner should try to use con-
tainers of equal size to hold the stimuli and present them to the
client. When evaluating audio/visual stimuli, or different to-
pographies of attention, the practitioner should hold
postselection access constant (e.g., access is 30 s).
Maintaining uniformity of portion, size, and duration of
postselection access is likely to reduce selection bias
(DeLeon & Iwata, 1996; Moore et al., 2017).

Postselection Access to Stimuli

Postselection access should also be equal across all stimuli
within SPA procedures. Duration of postselection access re-
fers to the period of time in which the client is allowed to
engage with a selected stimulus after making a choice. The
reduction or removal of postselection access can be an advan-
tage because it decreases SPA administration time (Davis
et al., 2010; Jones et al., 2014; Rapp et al., 2010; Steinhilber
& Johnson, 2007). Highly preferred stimuli and preference
hierarchies can still be identified without postselection access
(Davis et al., 2010; Higbee et al., 2000; Jones et al., 2014;

1149Behav Analysis Practice  (2021) 14:1144–1156



Rapp et al., 2010). However, there are conditions in which the
practitioner should consider allowing postselection access.
For example, if stimuli used during the SPA are typically used
for longer periods of time (i.e., movies, iPad), then
postselection access can increase the efficacy of the SPA pro-
cedure in identifying a reinforcer by closely replicating the
duration of access the client may experience in their environ-
ment (Jones et al., 2014; Steinhilber & Johnson, 2007). In
some cases, extending postselection access may more closely
match how the stimuli would typically be consumed in the
natural environment, thus increasing the validity of the assess-
ment. Usage of postselection access times that match closely
with schedules found in the client’s environment may also
predict the utility of that stimulus functioning as a reinforcer
(Jones et al., 2014; Steinhilber & Johnson, 2007).

Dynamic qualities of a particular tangible stimulus may also
influence selection. A stimulus that is highly dynamic may
include interactive audio/visual displays, whereas a less dynam-
ic stimulus, such as a pinwheel, may only have one function.
Hoffmann et al. (2017) found that highly dynamic stimuli (i.e.,
iPad, phone apps, toys with sound and lights) are typically
preferred when the duration of postselection access is longer.
Additionally, dynamic stimuli functioned as more robust rein-
forcers compared to less dynamic stimuli. In other words, as
response requirements increased, contingent access to dynamic
stimuli continued to function as a reinforcer for work comple-
tion. Conversely, less dynamic items (i.e., book, a toy car) are
more preferred when postselection access is shorter in duration.

Several factors may influence the practitioner’s decision on
how long to provide access to stimuli following selection. The
practitioner may consider the time allocated to conducting the
SPA. Obviously, the greater the postselection access provid-
ed, the more time needed to complete the SPA. However, if
access is not provided following selection, the stimulus may
be less valuable, thus possibly affecting outcomes of the SPA.
When evaluating preference for highly dynamic stimuli, the
practitioner may consider greater durations of postselection
access. If the practitioner conducts frequent SPAs with a client
when evaluating highly dynamic stimuli, the practitioner may
begin with a longer duration of postselection access when
initially conducting an SPA, then gradually decrease
postselection access during future administrations. For exam-
ple, when evaluating a client’s preference for different videos,
the practitioner could consider providing 3–5 min of
postselection access if access to the video in the natural envi-
ronment were to be 15–20min. Over time, and across multiple
SPA administrations, the practitioner may gradually reduce
postselection access in order to increase time efficiency.

Monitor and Restrict Access to SPA Stimuli

Restricting access to stimuli to be used during SPA procedures
may reduce the likelihood of satiation effects that may affect

outcomes (Chappell et al., 2009). Extended periods of depri-
vation may increase the consumption of edible stimuli or the
selection of tangible stimuli during an SPA (Chappell et al.,
2009; Gottschalk et al., 2000; Klatt et al., 2000). Deprivation
of access to stimuli may lead to the identification of a greater
number of potential reinforcers. Satiation of stimuli may de-
crease the selection of stimuli within SPA procedures
(Chappell et al., 2009; Gottschalk et al., 2000). The timing of
the administration of SPA procedures should also be consid-
ered. For example, SPA procedures that are evaluating edible
stimuli should be conducted before meals, not following meals.
Prior to conducting any SPA procedure, the practitioner should
consider restricting access to stimuli that may be used during
the SPA for at least 15min. Restricting access to stimuli that are
selected to be evaluated within SPA procedures could reduce
the effects of motivating operations on the selection of stimuli.

Although motivating operations have affected the out-
comes of SPA procedures, these effects on highly preferred
stimuli are relatively muted over several replications, and thus
the preference rank of such stimuli remains relatively stable
compared to moderately and low-preferred stimuli (Call et al.,
2012; Green et al., 1991; Hanley et al., 2006). For example,
Hanley et al. (2006) examined the effects of motivating oper-
ations on stimulus preference across multiple administrations.
The results indicated that deprivation might not necessarily
affect the preference rank of highly preferred stimuli.
However, deprivation may affect the selection rank of moder-
ately and low-preferred items.

In order tominimize the effects of motivating operations on
SPA outcomes, the SPADS recommends that practitioners
monitor and restrict access to stimuli to be used within the
SPA procedure for at least 15 min. To restrict access, the
practitioner may provide alternative stimuli that will not be
evaluated in the SPA, give work tasks, or provide access to
attention. Restricting access stimuli to be used during the SPA
may include removing stimuli from the room, placing them
out of view, or placing them behind locked doors or in cabi-
nets. If stimuli to be evaluated are visual or auditory (e.g.,
music), then access to these specific shows, artists, and so
forth may be restricted by not allowing access to the device.
Although there is not yet empirical support, the practitioner
may also consider restricting access to stimuli of the same
class as the stimuli to be evaluated. Thus, the practitioner
would restrict access not only to Duplo blocks but also to all
blocks, as they would be in the same stimulus class.
Restricting stimuli within the same stimulus class may prevent
satiation and may, in turn, create an establishing operation for
stimuli within the restricted class.

Client’s Selection Response

Common stimulus selection responses identified in the litera-
ture include reaching, grabbing, and interacting with a
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particular stimulus. However, the physical capabilities of the
client may impact how the individual selects and engages with
stimuli during SPA procedures (Cannella et al., 2005; Fleming
et al., 2010; Ivancic & Bailey, 1996; Logan & Gast, 2001;
Paclawskyj & Vollmer, 1995; Spevack et al., 2008). Physical
capabilities may include the client’s vision, hearing, and motor
movements. Paclawskyj and Vollmer (1995) used physical
guidance to assist with presentation and selection for children
with developmental disabilities and significant vision impair-
ments. Allowing the child to physicallymanipulate the stimulus
before selection within PC and SS procedures led to the iden-
tification of effective reinforcers within their SPA procedures.
For clients who may have difficulty with reaching toward,
pointing at, or grabbing stimuli due to physical disabilities
(i.e., cerebral palsy, dystonia), the practitioner should identify
a reliable response that indicates selection. For example, the
client’s eye gaze or increased emotional responding may be
an appropriate modification to identify stimulus preference
(Fleming et al., 2010; Spevack et al., 2008). Practitioners may
identify these responses through an interview with the client’s
caregivers or through observation of the client with various
stimuli. For example, the client may smile and vocalize when
access to bubbles is provided but may frown or turn awaywhen
a toy phone is presented. Identification of alternative selection
responses if a client has physical impairments may lead to
efficacious SPA outcomes. Eye gaze and changes in emotional
responding are two examples of alternatives to common selec-
tion responses during an SPA.

The client’s ability to discriminate between multiple stimuli
and their ability to perform simple imitation have been identi-
fied as prerequisite skills that increase the efficacy of MSWO,
PC, and SS outcomes (Conyers et al., 2002; Martin & Yu,
2000; Thomson et al., 2007). Practitioners may assess these
prerequisite skills through file review, observation, or direct
assessment of such abilities, such as the Assessment of Basic
Learning Abilities (Kerr et al., 1977) or the Verbal Behavior
Milestones Assessment and Placement Program (Sundberg,
2008). The identification, or assessment, of these prerequisite
skills may not only aid the practitioner in selecting a specific
SPA procedure but also identify particular modifications nec-
essary to complete the SPA (Clevenger &Graff, 2005; Conyers
et al., 2002; Graff & Gibson, 2003; Heinicke et al., 2016;
Martin & Yu, 2000; Thomson et al., 2007).

Using pictorial representations of stimuli may be an effec-
tive modification to an SPA. Pictorial-based representation of
stimuli involves the practitioner showing a picture of a poten-
tially preferred activity or stimulus during the SPA, rather than
presenting the actual activity or stimulus (Daly et al., 2009;
Richman et al., 2016). Using pictures has the advantage of
allowing the practitioner to assess preference for intangible
activities, such as social attention (e.g., Clay et al., 2013,
2018; Kelly et al., 2014; Nuernberger et al., 2012), or activi-
ties that are difficult to deliver immediately (e.g., Daly et al.,

2009; Northup et al., 1996; Richman et al., 2016).
Additionally, the use of pictures can increase the time efficien-
cy of the assessment (Groskreutz & Graff, 2009; Richman
et al., 2016; Virues-Ortega et al., 2014) because there is less
time spent manipulating materials.

For a pictorial-based SPA to be effective for the identifica-
tion of stimulus preference, multiple-stimulus discrimination
may be an especially important prerequisite skill (Heinicke
et al., 2016). For example, reliable discrimination of two stim-
uli and simple imitation may be necessary prerequisite skills
that predict efficacious SPA outcomes (Conyers et al., 2002;
Karsten et al., 2011; Martin & Yu, 2000; Thomson et al.,
2007). Additionally, object-to-picture and picture-to-object
matching have been identified as necessary prerequisite skills
that affect the efficacy of pictorial SPA procedures (Clevenger
& Graff, 2005; Graff & Gibson, 2003; Heinicke et al., 2016;
Thomson et al., 2007).

Occurrence and Function of Problem Behavior

An SPA is often used to identify reinforcers to use in behavior
interventions to reduce problem behavior. Many SPA proce-
dures include the removal or denial of access to stimuli, which
may evoke problem behavior (Ringdahl et al., 1997; Roane
et al., 1998). For example, within the MSWO preference as-
sessment, the selected stimulus is removed in subsequent trials
(DeLeon & Iwata, 1996). PC procedures also include the re-
moval of the selected stimulus, but the previously removed
stimulus may appear later in future trials (Fisher et al., 1992).
In RR and SS procedures, following the client’s selection of a
stimulus and engagement with it, that stimulus is removed and
no longer available (Hanley, Iwata, Lindberg, and Conners,
2003; Hanley, Iwata, Roscoe, et al., 2003; Pace et al., 1985).
Stimuli are also briefly removed and restricted during MS
procedures; however, previously selected stimuli are returned
to the array in subsequent trials (DeLeon & Iwata, 1996;
Mason et al., 1989). Problem behavior maintained by access
to tangible stimuli may be evoked by the removal or restriction
of a preferred stimulus during MSWO and PC procedures
(Kang et al., 2010, 2011; Tung et al., 2017; Verriden &
Roscoe, 2016).

Increased exposure to the contingencies withinMSWOand
PC procedures may reduce the occurrence of problem behav-
ior through extinction, given that removal of the stimulus is
brief and access to the stimulus can be obtained through se-
lection (Verriden & Roscoe, 2016). FO procedures are the
only SPA procedure in which the selected stimulus is not
removed or restricted (Ringdahl et al., 1997). If problem be-
havior occurs in the client’s environment, the practitioner
should consider the function of the client’s problem behavior.

If problem behavior is absent or if problem behavior is not
maintained by access to tangibles, then the practitioner may
select between MS, MSWO, and PC procedures. MS
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procedures have moderate agreement with MSWO proce-
dures. MS and MSWO outcomes may identify similar highly
preferred stimuli and do not necessarily produce similar hier-
archical results. However, MSWO and PC procedures have
demonstrated high agreement across outcomes in identifying
highly preferred stimuli, as well as good agreement identify-
ing preference hierarchies (DeLeon & Iwata, 1996; Verriden
& Roscoe, 2016). Table 1 provides a summary of how stimuli
used in SPA procedures are presented, restricted, and removed
and whether the stimuli are replaced for convenient review.

To hypothesize or assess the function of a client’s problem
behavior, practitioners should review the client’s file first to
determine whether a functional behavior assessment was recent-
ly completed, or whether other hypotheses related to the func-
tion of problem behavior are available. If the function of the
client’s problem behavior is unknown, the practitioner may con-
sider conducting a functional behavior assessment. A functional
behavior assessment may include either indirect (i.e., descriptive
analysis, questionnaire) or direct assessment of problem behav-
ior (i.e., a functional analysis). Practitioners who are unfamiliar
with conducting a functional behavior assessment should seek
other practitioners who have experience conducting such an
assessment and refer to Lewis et al. (2017) for guidance.

Although functional behavior assessments can be time con-
suming, an SPA should be completed regardless of whether
the function of problem behavior is known or unknown. The
outcomes of an SPA provide information that could impact
treatment recommendations by providing precise details on
which stimuli are preferred and therefore more likely to func-
tion as reinforcers (Piazza et al., 2011). Outcomes of function-
al behavior assessments may provide practitioners with infor-
mation on which stimulus class functions as a reinforcer, but
an SPA will inform practitioners about which stimuli within
that stimulus class will function as reinforcers.

Necessity of a Preference Hierarchy

A preference hierarchy may be needed if practitioners need to
identify alternative stimuli if highly preferred stimuli are not
available or are restricted, or if moderately preferred stimuli
are used as part of intervention procedures (Piazza et al., 1996,
2011). Identifying a preference hierarchy may also be useful for
the treatment of problem behavior maintained by access to tan-
gibles in order to identify potential alternatives if highly pre-
ferred items are unavailable or restricted. A preference hierarchy
results from the rank order of selected stimuli from SPA proce-
dures. Less preferred stimuli may reduce the likelihood of prob-
lem behavior if highly preferred items are not available.

Preference hierarchies are most often identified by using PC
or MSWO procedures (DeLeon & Iwata, 1996; Fisher et al.,
1992; Piazza et al., 1996, 2011). However, if a client has diffi-
culty discriminating between two or more stimuli and has prob-
lem behavior maintained by tangibles, PC and MSWO proce-
dures may not be appropriate. FO, MS, and SS procedures may
all require multiple administrations, or extended administration
times, to identify a preference hierarchy (DeLeon & Iwata,
1996; Hagopian et al., 2001; Piazza et al., 2011; Rapp et al.,
2010;Worsdell et al., 2002). Therefore, if a preference hierarchy
is needed for a client who has difficulty discriminating between
two or more stimuli and has problem behavior maintained by
tangibles, the practitioner may select between FO and RR pro-
cedures (Hanley, Iwata, Lindberg, and Conners, 2003; Hanley,
Iwata, Roscoe, et al., 2003). Outcome agreement across FO and
RR procedures is considered moderate, as the procedures are
likely to identify similar highly preferred stimuli but may iden-
tify different moderately and low-preferred stimuli (Verriden &
Roscoe, 2016). It is here that the practitioner would determine
whether an extended FO or RR procedure would be used be-
cause problem behavior is least likely to be evoked by the

Table 1. Summary of stimulus preference assessment procedures

Stimulus preference assessment Stimuli presented Stimuli restricted Stimuli removed Stimuli replaced

Multiple stimulus without replacement
(DeLeon & Iwata, 1996)

Multiple stimuli
in an array

All but the selected
stimulus

Selected stimulus removed
after the postselection access

Selected stimulus not replaced

Paired choice (Fisher et al., 1992) Stimuli pairs Unselected stimulus Selected stimulus removed
after postselection access

Selected stimulus may be
replaced in a new pair

Response restriction (Hanley, Hanley,
Iwata, Lindberg, and Conners, 2003;
Hanley, Iwata, Roscoe, et al., 2003)

All stimuli available Unselected stimuli Selected stimulus removed
after postselection access

Selected stimulus not replaced

Single stimulus (Pace et al., 1985) One stimulus None Stimulus removed after
postselection access

Stimulus not replaced

Multiple stimulus with replacement
(DeLeon & Iwata, 1996)

Multiple stimuli
in an array

All but selected
stimulus

Selected stimulus removed
following postselection access

Selected stimulus replaced
within the array

Free operant (Roane et al., 1998) All stimuli available None Stimuli not removed during
the assessment

Not applicable
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removal or restriction of preferred stimuli while providing the
practitioner with a preference hierarchy.

Administration time may be a consideration when the practi-
tioner chooses to conduct an extended FO or RR procedure. For
example, extended FO procedures require that the time needed to
conduct the procedure exceeds the commonly used 5- or 10-min
administration times found in the literature (Rapp et al., 2010).
Although an extended FOproceduremay requiremore time than
FO procedures commonly referenced in the literature, extended
FO procedures are typically more time efficient than RR proce-
dures, which may require 90 to 120 min to complete (Hanley,
Iwata, Lindberg, and Conners, 2003; Hanley et al., 2003a, b;
Virues-Ortega et al., 2014; Verriden & Roscoe, 2016).

Additionally, practitioners should consider how the stimuli
used during the FO or RR procedure are typically used in the
client’s environment. For example, stimuli that are typically
interacted with for long durations (e.g., access to a movie or
YouTube clip) may need extended postselection access to ac-
curately determine preference (Jones et al., 2014; Steinhilber &
Johnson, 2007). For example, if the practitioner provides 20-s
postselection access during an eight-item SS procedure, the ad-
ministration time of this particular SS procedure would be far
less than a 10-min FO procedure. Conversely, if postselection
access during a four-item SS procedure is 2 min, a 5-min FO
procedure would bemore time efficient. The practitioner should
also consider that outcome agreement between FO and SS pro-
cedures has not yet been evaluated in the literature.

Conclusions

The identification of stimulus preference provides the practi-
tioner with important information that predicts not only stim-
uli that may likely function as reinforcers but also stimuli that
may not have been otherwise identified as preferred. The
SPADS aims to provide practitioners with practical decision-
making guidance as to which SPA procedures would be the
most efficacious given their particular situation. The SPADS
considers the client and the stimuli within the context of the
client’s environment, as well as the time allotted to conduct
the SPA. Although other decision-making models also pro-
vide evidence-based solutions, the SPADS provides the prac-
titioner with choices that are equally efficacious given the
current literature. Additionally, the SPADS provides a deci-
sion prior to the administration of procedures that will likely
decrease the time required for identifying stimulus preference.

However, like the other models, the SPADS should not be
a substitute for direct supervision and training. The SPADS
assumes that the practitioner has prerequisite knowledge of
various preference assessment procedures and behavior-
analytic principles. For example, despite the SPADS provid-
ing at least two equally efficacious evidence-based solutions
for the practitioner to consider given specific contexts, there

may be instances that the practitioner may not have experience
or knowledge of the SPA procedures identified. The SPADS
should be used along with appropriate and sufficient training
and supervision, consistent with best practice.

Although the SPADS extends the current literature by pro-
posing an a priori decision-making model, there are limitations.
Although 65 articles are cited within the current article, the
methodology may have limited the results. We included a com-
bination of the terms “preference assessment,” “stimulus pref-
erence,” and “motivating operations,”which may have resulted
in a limited number of articles identified. We also included a
hand search of articles referenced by SPA methodology re-
views (e.g., Cannella et al., 2005; Piazza et al., 2011; Tullis
et al., 2011) and the two previous clinical decision-making
models (Karsten et al., 2011; Virues-Ortega et al., 2014) to
increase the breadth of the search. Despite the multimethod
search, we may have unintentionally excluded relevant articles.

Although the SPADS is derived from an amalgamation of
empirical findings, the social validity and efficacy of the
SPADS have not been evaluated. Future research should eval-
uate the social validity of the SPADS. Assessment of the so-
cial validity of the SPADS would enhance the decision-
making model and may increase its potential for usage in the
field. Researchers could evaluate the SPADS’s social validity
by a survey of experienced and novice practitioners. The sur-
vey may include questions about the SPADS’s conceptualiza-
tion, potential ease of use, and accuracy of decision making
based on each respondent’s training or experience.

Comparing the outcomes between the in situ model (Karsten
et al., 2011), the a priori algorithm (Virues-Ortega et al., 2014),
and the current SPADS decision-making model should also be
evaluated to determine clinical validity. A comparison of the
models may identify which model more greatly reduces the
errors in selection, such as repetition of procedures and false
positives. A comparison of outcomes derived by each model
could also evaluate client errors in selection (i.e., selection bias)
and the occurrence of problem behavior that should be reduced
or avoided using any of the decision-making models. Finally,
comparing outcomes of each decision-making model would
also help determine the efficacy of each model in the identifi-
cation of preferences and reinforcers.

The literature review in the current article also identified that
outcome agreements between FO and SS procedures have not
yet been evaluated. Researchers may consider evaluating out-
come agreements between FO and SS procedures. A compar-
ison across multiple clients’ preferences when given both FO
and SS procedures should determine whether the procedures
identify congruent outcomes. For example, if there is agree-
ment, the FO and SS procedures should identify the same stim-
uli as highly preferred. The SPADS a priori decision-making
model indicates that there may be specific contexts when prac-
titioners may decide between these two potentially efficacious
SPA procedures. The SPADS suggests that if a client does not
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reliably discriminate between two or more stimuli, and problem
behavior is either not a concern or it is not maintained by access
to tangible stimuli, either the FO or SS procedure would be
efficacious for identifying stimulus preference. Evaluation of
outcome agreement between these procedures could aid in pro-
viding practitioners with two equivalent procedures and also
provide practitioners with increased variety when conducting
an SPA within these contexts.

There has been no study to date that has evaluated the
potential displacement of preferences when topographies of
attention are evaluated within an SPA that includes multiple
stimulus classes. DeLeon and Iwata (1996), and most recently
Fahmie et al. (2015), demonstrated that an SPA that included
multiple stimulus classes often displaces preferences of tangi-
ble items in favor of edible stimuli. Replication of the proce-
dures outlined in DeLeon and Iwata (1996) and Fahmie et al.
(2015) could help practitioners conducting SPAs in the clini-
cal setting. Understanding whether preferences for attention,
edible, and tangible stimuli are displaced when including mul-
tiple stimulus classes may impact SPA outcomes and ultimate-
ly treatment outcomes.

Despite the vast amount of research conducted on SPA
procedural variations and outcomes, very little research or
peer-reviewed guidance has been published on clinical deci-
sion making when selecting SPA procedures. The SPADS is
an a priori decision-making tool that can aid practitioners in
making empirically derived decisions. The SPADS could also
assist supervisors during discussions with supervisees and stu-
dents about best practice decision making and the research
that supports the model. The aim of the SPADS is to identify
SPA procedures that may reduce problem behavior during
assessment, decrease administration time, and improve treat-
ment efficacy by identifying procedures based on the charac-
teristics of the individual client and the stimuli being evaluated
within the SPA procedure.
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