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Treatments based on differential reinforcement of alternative behavior, such as functional communica-
tion training, are widely used. Research regarding the maintenance of related treatment effects is lim-
ited. Nevin and Wacker (2013) provided a conceptual framework, rooted in behavioral momentum
theory, for the study of treatment maintenance that addressed two components: (a) reemergence of
problem behavior, and (b) continued expression of appropriate behavior. In the few studies on this
topic, focus has been on variables impacting the reemergence of problem behavior, with fewer studies
evaluating the persistence of appropriate behavior. Given the findings from applied research related to
functional communication training, variables related to response topography, such as response prefer-
ence, may impact this aspect of maintenance. In the current study, the impact of response preference
on persistence was evaluated in the context of functional communication training for individuals who
did not exhibit problem behavior (Experiment 1) and for individuals with a history of reinforcement
for problem behavior (Experiment 2). High-preferred mands were more persistent than low-preferred
mands. These findings suggest that response related variables, such as response preference, impact
response persistence and further suggest that response related variables should be considered when

developing interventions such as functional communication training.
Key words: resistance to change, mands, functional communication training, response preference

Few empirical investigations have focused
on the long-term effectiveness of functional
communication training (FCT; Carr & Dur-
and, 1985) and the behavioral processes that
affect maintenance of the treatment effects of
this intervention. Wacker et al. (2011) pro-
vided one example of research in this area by
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demonstrating the effects of FCT on appropri-
ate and destructive behavior over the course
of 9 to17 months of evaluation for eight young
children receiving in-home assessment and
treatment of problem behavior (Wacker,
Berg, & Harding, 2004). Results of their study
suggested that following repeated exposures to
the FCT treatment package, appropriate
responses persisted when contacting various
treatment challenges (e.g., extinction for com-
municative responses, concurrent schedules of
reinforcement, and increased response
requirement to gain reinforcement) and
destructive behavior remained at low levels.
However, Wacker et al. (2011) did not evalu-
ate the specific treatment variables affecting
maintenance, including persistence of appro-
priate communication responses (i.e., mands
[requests]).

Nevin and Wacker (2013) described a con-
ceptualization of treatment maintenance
related to FCT and other differential reinforce-
ment of alternative (DRA)-based interventions
that include two aspects: (a) continued sup-
pression  of problem  behavior, and
(b) continued expression of appropriate, alter-
native responses. Thus, persistence of the tar-
get mand when treatment is discontinued or
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disrupted comprises one aspect of treatment
maintenance related to FCT. Evaluating the
persistence of the target mand can consist of
implementing a disruptor to treatment and
then comparing the occurrence of the mand
during disruption to its occurrence during the
preceding treatment (e.g., baseline condition).

The behavioral momentum literature pro-
vides a useful guide for this approach to asses-
sing maintenance. Studies of behavioral
momentum most often maintain responding
on a multiple schedule of reinforcement
(baseline). The components of the multiple
schedule typically vary with respect to some
characteristic of the reinforcer (e.g., rate, mag-
nitude, or delay of reinforcement). Following
the multiple-schedule baseline, a disruptor
such as extinction of the target response,
response-independent  reinforcement,  or
access to the reinforcer immediately prior to
sessions (e.g., prefeeding) is arranged and
responding is measured. This arrangement
allows for response persistence to be evaluated
as a function of the parameters manipulated
during the multiple-schedule baseline.

Research related to behavioral momentum
theory has demonstrated the effects of differ-
ent reinforcer characteristics on response per-
sistence in the basic literature. These
characteristics include reinforcer rate (Nevin,
1974), magnitude (Grimes & Shull, 2001;
Nevin, 1974), and delay of reinforcement
(Nevin, 1974). Specifically, greater rates and
magnitudes of reinforcement result in rela-
tively greater persistence, as do relatively smal-
ler delays to reinforcement.

Basic and translational evaluations of resis-
tance to extinction and other disruptors typi-
cally restrict the range of responses to one
(e.g., key pecking, silverware sorting), while
applied evaluations of resistance to extinction
and other disruptors typically include more
than one response (e.g., problem behavior
and appropriate communication). Response
characteristics, such as novelty and profi-
ciency, related to the appropriate communica-
tive response (i.e., mand) affect FCT-based
treatment outcomes. In a study conducted
with two children with developmental disabil-
ities, Winborn, Wacker, Richman, Asmus, and
Geier (2002) noted greater levels of appropri-
ate communication during FCT if the commu-
nicative response existed in the individual’s
repertoire prior to FCT. However, this

arrangement was also associated with higher
levels of problem behavior occurring during
treatment, perhaps due to a shared history of
reinforcement of problem behavior and exist-
ing appropriate communication as members
of the same response class. Conversely, FCT
conducted  with novel communicative
responses (i.e., responses that were not in the
individual’s repertoire prior to treatment)
resulted in lower levels of appropriate commu-
nicative responses and lower levels of problem
behavior. Ringdahl et al. (2009) demonstrated
greater effectiveness of FCT when the partici-
pant showed greater proficiency with the
mand prior to the initial FCT sessions when
compared to FCT conducted with less initially
proficient mands. Functional communication
training using mand modalities that occurred
only following a higher level of prompting
from the therapist (e.g., model prompts
vs. vocal prompts) resulted in (a) lower rates
of appropriate communication, and
(b) higher rates of problem behavior in com-
parison to FCT that incorporated mands that
occurred following minimal prompting
(e.g., vocal prompts).

Collectively, the Winborn et al. (2002) and
Ringdahl et al. (2009) studies showed that ini-
tial treatment effects for FCT programs may
be influenced by the novelty of the communi-
cative response and the participant’s initial
proficiency with that response. However,
because FCT was not optimally effective with
one of the two response-type conditions (novel
vs. established; high-proficiency vs. low-profi-
ciency) in the Winborn et al. and Ringdahl
et al. studies, a comparison of the impact of
such variables on maintenance was not possi-
ble. By contrast, Winborn-Kemmerer, Ring-
dahl, Wacker, and Kitsukawa (2009)
demonstrated that FCT could be successfully
implemented with two appropriate mands.
Further, although equally effective, results of
this study demonstrated that, when the
responses were available concurrently, partici-
pants allocated responding to one mand over
the other. Thus, participants displayed a pref-
erence for one of the mands, but the relation
between preference and persistence of the
mands was not evaluated.

Given findings in the literature demonstrat-
ing that individuals exhibit a preference for
mands (Falcomata, Ringdahl, Christensen, &
Boelter, 2010; Ringdahl et al., 2016; Winborn
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Table 1

Participant description and target mands (preferred mand in bold); Experiment 1

Participant/Gender Age Diagnoses Target Mands

Quinn/Male 4 years old ASD; Severe ID Microswitch activation, picture card touch
Milo/Male 68 years old Severe ID Microswitch activation, picture card touch
Cora/Female 49 years old Down Syndrome; Severe ID Microswitch activation, picture card touch

et al.,, 2009) and the relative similarity of initial
treatment success of FCT, regardless of
response preference, the purpose of the cur-
rent study was to evaluate the effects of
response preference on the maintenance of
FCT treatment effects, specifically on the per-
sistence of mands. Experiment 1 was con-
ducted with three individuals who exhibited
communication delays, but no clinically signifi-
cant problem behavior. The purpose of Exper-
iment 1 was to evaluate the impact of response
preference on the persistence of mands out-
side of the context of treatment for severe
problem behavior before determining if this
variable was one that should be explored
within that context. Experiment 2 was con-
ducted with four individuals as a systematic
replication of the findings from Experiment
1 in the context of treatment for problem
behavior. Persistence (maintenance) evalua-
tions were conducted to be analogous to basic
studies on behavioral momentum. However,
instead of manipulating a reinforcement
parameter during baseline, reinforcement was
made similar across the components of a mul-
tiple schedule and the impact of baseline
response preference on persistence was
examined.

General Method

Two experiments comprise this evaluation.
The setting and materials, data collection pro-
cedures, item preference assessment, mand
proficiency analysis, FCT, mand preference
analysis, and extinction sessions were the same
across both experiments. The methods for
Experiment 1 include descriptions of all the
procedures that were common to Experiments
1 and 2. The methods for Experiment
2 describe the measures (i.e., occurrence of
problem behavior), assessment (i.e., functional
analysis of problem behavior), and participants
that were changed for or unique to Experi-
ment 2.

Experiment 1

Participants. Three individuals, given the
pseudonyms Quinn, Milo, and Cora, partici-
pated in Study 1'. Each individual was diag-
nosed with autism spectrum disorder (ASD)
and/or intellectual disability (ID) and had a
communication delay or deficit. None of the
participants used vocal communication strate-
gies and care providers for each were inter-
ested in  identifying  alternative  and
augmentative communication strategies for
use by the participants. Table 1 lists relevant
participant demographics and target mands
included in the study.

Setting and materials: Experiments 1 and 2.
All sessions were conducted in 2 3 m by 4 m
evaluation room. The room was equipped with
various stimuli (toys and/or preferred activi-
ties), a mat, and a one-way mirror. A micro-
switch that played a message requesting a
functional reinforcer as identified during the
preference assessment, and a 10 cm by 10 cm
card with a picture representing the same
functional reinforcer were present in the
room during all sessions except the preference
assessment. To enhance discriminability, we
assigned a unique stimulus to each mand
modality (i.e., a green colored board, approxi-
mately 90 cm by 60 cm, for microswitch ses-
sions; and a yellow board, approximately
90 cm by 60 cm, for card sessions) and placed
it on a wall in the room during the FCT and
extinction sessions for the relevant mand. Dur-
ing all sessions, a therapist, data collector, and
third adult with a video camera were present
in the room. During item preference assess-
ments and mand proficiency analysis sessions,
the data collector used a clipboard with a pen

!Cora and Milo served as participants in a study related
to resurgence of communicative behavior (Berg et al.,
2015). Some of the data presented here overlap, but the
experimental question was different. All three partici-
pants’ response preference data were summarized in Ring-
dahl et al. (2016).
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and paper-based data collection system. Dur-
ing communication training and extinction
sessions, the data were collected using a laptop
computer.

Procedures, dependent variables, and
design. Item preference assessment: Experiments
1 and 2. We conducted a paired choice prefer-
ence assessment based on the procedures out-
lined by Fisher et al. (1992). At least six items,
including items or activities identified by the
participant’s care provider or investigator as
potentially preferred, were included in each
participant’s preference assessment. Each item
was presented with one other item during one
trial and selection of an item resulted in 30 s
of access. Data collectors recorded item selec-
tion, defined as the participant making physi-
cal contact with or vocally requesting
(e.g., saying “Play Doh™"”) only one of the
two items or activities presented during each
trial of the item preference assessment. The
data collector scored selection by circling the
number assigned to the stimulus selected dur-
ing each trial of the assessment. The percent
of trials that each item was selected was calcu-
lated for each stimulus, and the stimuli
selected for the greatest number of trials were
identified as preferred stimuli for that partici-
pant. Each item was paired against every other
item, and the items or activities selected the
most often were identified as preferred stimuli
for that participant and were included in sub-
sequent analyses. An item was considered high
preference if it was selected on more than
70% of presentations. Based on the prefer-
ence assessment, high-preference items
included Play Doh™ and bubbles (Quinn),
puzzles (Cora), blank paper and markers for
drawing and a kazoo (Milo), bubbles
(Horatio), Disney videos (Lawrence), iPad
(Sheldon and Bernie).

Mand proficiency analysis: Experiments 1 and 2.
We conducted the mand proficiency analysis
to determine the participants’ ability to use
various communicative responses to request a
preferred item or activity identified through
the item preference assessment (Experiment
1) or functional analysis (Experiment 2). The
data collector recorded the types of prompts
(i.e., no prompt, vocal prompt, model prompt,
or physical prompt) the therapist provided
before the participant demonstrated the target
mand for at least three of the following com-
munication modalities: (a) participants

making contact with a laminated communica-
tion card (10 cm by 10 cm) with their hand,
(b) making contact with a BigMack® micro-
switch with their hand such that the micro-
switch played the recorded message or an
audible “click” was noted, (c) making an
approximation of the manual sign for please
(i.e., touching the palm of their hand to their
chest) or more (i.e., touching the closed fin-
gertips of both hands together), and (d) vocal
approximations of various words (e.g., more,
bubbles). Independent communication was scored
if the participant produced the response prior
to the therapist providing any type of prompt.
Communication with a vocal prompt was scored if
the participant produced the response follow-
ing the therapist’s vocal prompt. Communica-
tion with a model prompt was scored if the
participant produced the response following
the therapist’s model prompt. Communication
with a physical prompt was scored if the partici-
pant required physical assistance to emit the
target mand. Communicative responses were
reported as percent of trials requiring each
type of prompt. We defined proficiency based
on the distribution of prompt level needed
across trials  (e.g.,, 90% independent
communication).

A second, independent observer collected
data for the purposes of obtaining interobser-
ver agreement (IOA) during at least 20%
(range, 20% to 100%) of sessions across all par-
ticipants. An agreement was defined as both
observers marking the same level of prompting
required to emit the mand for a given trial.
Interobserver agreement coefficients were cal-
culated by conducting a trial-by-trial compari-
son of the data collectors’ observation sheets.
The number of trials with agreements for a ses-
sion were summed and divided by the total
number of trials for that session and multiplied
by 100%. Interobserver agreement coefficients
exceeded 90% for all dependent measures,
and for reinforcer delivery.

The mand proficiency analysis procedures
were based on those described by Ringdahl
et al. (2009). Ten trials with one communica-
tion modality comprised a session. Each trial
consisted of a fourstep prompting procedure
(no prompt, vocal, model, physical assistance)
to guide the participant to make the commu-
nicative response associated with the mand
modality tested during that session. Prior to
each block of 10 trials associated with one
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mand modality, the therapist provided the par-
ticipant with about 30 s of access to the pre-
ferred item(s). Each trial began with the
therapist removing the preferred item(s) and
waiting for 5 to 10 s before providing a vocal
prompt. If the participant independently emit-
ted the target communicative response
(i.e., before the vocal prompt was delivered),
the therapist delivered the preferred item and
allowed 30 s of access. The level of prompt was
recorded as independent. If no response was
emitted within 10 s of item removal, the thera-
pist provided a vocal prompt (e.g., “Quinn, if
you want the Play Doh™, touch the card”). If
the participant emitted the target mand within
5 to 10 s of the vocal prompt, the therapist
delivered the preferred item and allowed 30 s
of access. The level of prompt was recorded as
vocal. If no response was emitted within 5 to
10 s of the vocal prompt, the therapist pro-
vided a model prompt (e.g., “Cora, if you want
the puzzle, touch the card like this” and thera-
pist modeled the response). If the participant
emitted the target mand within 5 to 10 s of
the model prompt, the therapist delivered the
preferred item and allowed 30 s of access, and
a model prompt was recorded. If no response
was emitted within 5 to 10 s of the model
prompt, the therapist provided physical assis-
tance (e.g., “Sheldon, if you want the iPad,
touch the card like this” and the therapist
physically assisted the response). Following
physical assistance, the therapist delivered the
preferred item and allowed 30 s of access, and
the data coder recorded a physical prompt.
When 10 trials had been conducted, a 5-min
break was provided without access to the pre-
ferred item before moving on to the next
block of 10 trials with a different communica-
tion modality. To control for proficiency level
in the subsequent analysis, we included the
two communication modalities performed
with the most similar levels of proficiency for
the remainder of the study. Thus, proficiency
did not vary across modalities, within
participants.

Functional communication training: Experi-
ments 1 and 2. Functional communication
training consisted of four phases: a) initial
multiple schedule FCT; b) mand preference
assessment; c) multiple schedule FCT with
control of reinforcement rate; and d) multiple
schedule extinction. Table 2 displays the
phases, components for each phase, available

269

responses, reinforcement schedules, and cor-
related stimuli for one participant from each
experiment.

The data collector recorded mands, defined
as the participant making contact with a lami-
nated communication card (10 cm by 10 cm)
with their hand or making contact with a
BigMack® microswitch with their hand such
that the microswitch played the recorded mes-
sage or an audible “click” was produced. Dur-
ing this evaluation, responses occurring with
and without vocal prompts were scored as
independent mands. The therapist did not
deliver model and physical prompts during
these evaluations.

Data collectors recorded mands, problem
behavior (Experiment 2), and therapist behav-
ior (i.e., delivery of the requested item) using
computer-based  software. The  software
allowed for data to be collected using a fre-
quency measure. Mands, problem behavior
(Experiment 2), and reinforcer delivery were
reported as a rate measure (responses per
min). A second, independent observer col-
lected data for the purposes of obtaining IOA.
Interobserver agreement was calculated sepa-
rately for problem behavior, mands, and rein-
forcement delivery all wusing the same
calculation method. The primary data collec-
tor collected data in vivo while the second
observer collected data either in vivo or from
video recordings. We calculated IOA coeffi-
cients by dividing each session into 6-s inter-
vals and then conducting an exact interval-by-
interval comparison of the observers’ records.
Agreement was scored for an interval if both
observers recorded the same number of
responses. Interobserver agreement was then
calculated by dividing the total number of
intervals with exact agreement by the total
number of intervals for that session, and multi-
plying the number by 100. Interobserver
agreement coefficients exceeded 90% for all
dependent measures and for reinforcer deliv-
ery across all phases.

Initial multiple schedule FCT. During this
phase, we conducted FCT with the two identi-
fied mand modalities identified during the
mand proficiency analysis using a two-compo-
nent, multiple schedule design. Each compo-
nent included one communication modality
and a unique, schedule correlated stimulus
(i.e., colored board) as described previously.
During this phase, the therapist delivered the
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Table 2

Phases, components, available responses, reinforcement schedule, and schedule correlated stimuli for each of the four

phases of experiments 1 (Cora) and 2 (Horatio)

Phase Component Available Response (s) Schedule Correlated Stimulus
Experiment 1: Cora
Initial multiple schedule FCT Microswitch Microswitch FR 1 Green Board
Picture Card Picture Card FR 1 Yellow Board
Mand preference assessment Microswitch and Concurrent None
Picture Card FR1/FR 1
Multiple schedule FCT with High-preferred FCT  Picture Card FR 1 Yellow Board
control of reinforcement rate  Low-preferred FCT Microswitch FR 1 Green Board
Multiple schedule extinction High-preferred FCT  Picture Card Extinction Yellow Board
Low-preferred FCT Microswitc Extinction Green Board
Experiment 2: Horatio
Initial multiple schedule FCT Microswitch Microswitch FR 1 Green Board
Problem behavior Extinction
Picture Card Picture Card FR 1 Yellow Board
Problem behavior Extinction
Mand preference assessment Microswitch and Concurrent None
Picture Card FR1/FR 1
Problem behavior Extinction
Multiple schedule FCT with High-preferred FCT =~ Microswitch FR 1 Green Board
control of reinforcement rate Problem behavior Extinction
Low-preferred FCT Picture Card FR 1 Yellow Board
Problem behavior Extinction
Multiple schedule extinction High-preferred FCT =~ Microswitch Extinction Green Board
Problem behavior Extinction
Low-preferred FCT Picture Card Extinction Yellow Board

preferred item(s) identified during the item
preference assessment following the desig-
nated mand on a fixed ratio (FR) 1 schedule.
Prior to each session, the participant had 1 to
2 min of access to the preferred item(s). After
this time elapsed, the therapist restricted
access to the reinforcer and the participant
was directed to attend to the colored board
paired with the mand targeted for that com-
munication training session. Next, the thera-
pist prompted the participant to emit the
designated mand to gain reinforcement. After
the mand occurred, 30 s of access to the pre-
ferred item or activity was provided. Only the
designated mand resulted in reinforcement.
The phase continued until behavior exhibited
stability (independent use and no downward
trend in the rate of mands) with use of both
mands across at least four sessions per
condition.

Mand preference assessment. This phase func-
tioned as an evaluation of response allocation
across the two mand modalities when both
modalities were concurrently available. We
conducted sessions in a similar manner as
described in the initial multiple schedule FCT

phase. However, the environment did not
include the poster boards previously associated
with each mand modality and both communi-
cation devices were available and placed equi-
distant in front of the participant and the
therapist provided a general vocal prompt (“If
you want the iPad, let me know.”). Side place-
ment of the communication devices alternated
session-by-session. Contingent on the partici-
pant emitting either of the communication
modalities, the therapist delivered the rein-
forcer (i.e., preferred item or activity) and
allowed approximately 30-s access following an
FR-1 reinforcement schedule. The therapist
moved the communication devices out of
reach during the reinforcement interval. At
the end of the reinforcement interval, the
therapist removed the preferred item while
making the previously described vocal prompt,
and returned the communication devices. If
no target mand occurred for 30 s, the thera-
pist repeated the vocal prompt. This phase
continued until a participant exhibited differ-
entiated responding across the two communi-
cation modalities for five consecutive sessions.
We defined the high-preferred mand as the
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one toward which the participant displayed
greater allocation for these five consecutive
sessions.

Multiple schedule FCT with control of reinforce-
ment rate (FCT baseline). We conducted this
phase similar to the initial multiple schedule
FCT phase with the same two conditions used
during that phase. The environment again
included the colored boards during initial
multiple schedule FCT, conditions were alter-
nated on a session-by-session basis, and the
therapist delivered reinforcers on a FR-1
schedule. Sessions consisted of five response—
reinforcer trials. We made this change (from
time based sessions to trial based sessions) to
control for the number of response-reinforcer
pairings prior to extinction. We calculated the
obtained reinforcement rate for each condi-
tion and continued the phase untl the
obtained reinforcement rates were within 10%
of each other across at least five sessions in
each condition. We attempted to keep the
reinforcement rates as similar as possible so
that any differences in later persistence would
not be a function of reinforcement rate differ-
ences experienced across the two mands.

Multiple schedule extinction. This phase was
similar to the initial multiple schedule FCT
phase (i.e., the sessions were 5 min), but the
contingency for mands was discontinued. Con-
ditions were alternated on a session-by-session
basis. The colored board associated with each
mand modality and the communication device
(card or microswitch) were present during
their respective extinction sessions. Communi-
cative responses did not have any pro-
grammed consequence. This condition
continued until clear differentiation was noted
across conditions or response rates were zero
for three consecutive extinction sessions for
either mand.

Results and Discussion: Experiment 1

For each individual, we targeted use of the
picture card and microswitch for reinforce-
ment during FCT because each participant
demonstrated similar proficiency with these
strategies (data available from first author on
request), and we judged their relative
response efforts to be similar. Figure 1 displays
the results of the initial multiple schedule FCT
sessions followed by the mand preference
assessment. All three individuals displayed
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Fig. 1. Problem behavior and mands from Experiment

1 during initial FCT and the mand preference assessment,
expressed as rate (responses/min).

both mand modalities during the initial FCT
sessions. Average response rates (responses/
min) were similar across modalities (Quinn,
1.7 for microswitch and 1.5 for picture card;
Cora, 1.4 for microswitch and 1.6 for picture
card; and Milo, 1.6 for microswitch and 1.8 for
picture card). During the mand preference
assessment, when both mand modalities were
available and resulted in reinforcement on
concurrent FR1/FR1 schedules, differential
(Quinn) or exclusive (Milo and Cora)
responding emerged within five sessions.
Quinn exhibited a preference for the
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similar rates across the FCT condition. Mean
reinforcement rates (reinforcers per min)
across FCT baseline sessions for the high-
preferred and low-preferred mands were 1.56
and 1.54 (Quinn), 1.67 and 1.72 (Cora), and
1.72 and 1.85 (Milo). The results showed that
Quinn’s responding decreased to 0 for the first
session of extinction for each mand. Subse-
quently, the high-preferred mand (micro-
switch) was exhibited during four of the next
five extinction sessions, while the low-preferred
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Fig. 2. Mands from Experiment 1 during FCT baseline
and extinction, expressed as rate (responses/min).

microswitch response, while Milo and Cora
exhibited a preference for the picture card
response.

Figure 2 displays the result of the multiple-
schedule FCT with control of reinforcement
rate, referred to as baseline FCT, followed by
disruption (extinction). Similar to initial FCT,
each participant exhibited the two mands at

mand (picture card) was exhibited during
three of the next five extinction sessions. Milo’s
responding decreased in both mand extinction
conditions. However, responding was relatively
higher in the high-preferred mand (picture
card) extinction condition. Responding
decreased to 0 for both the last three sessions
of the low-preferred mand (microswitch)
extinction condition and the last two sessions
of the high-preferred mand extinction condi-
tion. Cora continued to exhibit responding
across both mand extinction conditions, with
responding occurring at a higher rate during
the high-preferred mand (picture card) extinc-
tion condition relative to the low-preferred
mand (microswitch) extinction condition. The
low-preferred mand decreased to O for the final
three sessions of the extinction condition.

The overall results of Experiment 1 showed
that the relatively more preferred mand per-
sisted to a greater extent when we implemen-
ted extinction for each mand. Given that we
controlled for rates and magnitudes of rein-
forcement during the phase preceding extinc-
tion, this finding suggested that a response
variable, preference, impacted response persis-
tence. Previous research (Mace, Mauro, Boya-
jian, & Eckert, 1997) demonstrated that
responding maintained by relatively high-
preferred reinforcers resulted in greater resis-
tance to change in comparison to responding
maintained by relatively less-preferred rein-
forcers. The current experiment held rein-
forcement parameters constant in the phase
preceding disruption and evaluated the
impact of response preference on resistance
to change and yielded a similar outcome
(i.e., greater resistance associated with the rel-
atively high-preferred mand). This finding,
that preference for a mand affects persistence,
has implications for how to best program for
maintenance of mands, and potentially has
implications for clinical practice with FCT.
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Table 3

Participant description, problem behavior, and target mands (preferred mand in bold); Experiment 2

Participant/Gender Age Diagnoses Problem Behavior Target Mands

Horatio/Male 4 years old ASD; Severe 1D Disruptive behavior Microswitch activation,
picture card touch

Lawrence/Male 3 years old ASD; Severe ID Aggression, SIB Microswitch activation,
picture card touch

Sheldon/Male 8 years old ASD; Moderate ID Elopement, Disruptive Microswitch activation,
behavior picture card touch

Bernie/Male 2 years old ASD; Developmental Aggression, Property Microswitch activation,
Delay; Speech Delay destruction picture card touch

Experiment 2 was conducted to replicate
Experiment 1, but do so in the context of FCT
as an intervention for problem behavior. Thus,
the purpose of Experiment 2 was to determine
if a relatively more preferred mand would
show greater response strength during disrup-
tion of a treatment following a history of rein-
forcement for an inappropriate response
(e.g. problem behavior). To address this ques-
tion, we used the same format and conditions
used during Experiment 1 (i.e., FCT with a
more preferred mand and FCT with a less pre-
ferred mand, followed by extinction), but with
participants who had a history of receiving the
same class of reinforcement for problem
behavior.

Method: Experiment 2

Participants

Four individuals, given the pseudonyms
Horatio, Lawrence, Sheldon, and Bernie, and
diagnosed with ASD and/or ID and a commu-
nication deficit participated in Experiment 2.
None of the participants used vocal communi-
cation strategies. Care providers referred each
individual for assessment and treatment of
severe problem behavior. Table 3 lists relevant
participant demographics, problem behavior,
and target mands included in the study.

Dependent Variables, Procedures, and
Design
We conducted Experiment 2 using the same

general procedures as Experiment 1. This
section describes differences only.

2. Horatio, Lawrence, and Sheldon’s response prefer-
ence data were summarized in Ringdahl et al. (2016).

Functional analysis of problem behavior. A
functional analysis based on the procedures
described by Iwata, Dorsey, Slifer, Bauman,
and Richman (1982/1994), with the addition
of a tangible condition, was conducted to
identify the variable(s) maintaining each par-
ticipant’s problem behavior. The data collec-
tor recorded problem behavior (as noted in
Table 3), and communicative responses. Hora-
tio engaged in aggression defined as climbing
on others, hitting, hair pulling, and pinching.
Lawrence engaged in aggression defined as
grabbing, biting, scratching and hitting others.
Sheldon engaged in elopement, defined as
approaching the therapy door and touching
the doorknob and/or opening the door. Shel-
don’s care provider reported that Sheldon also
engaged in SIB (hitting head with his hand
and biting himself on the arms and hands)
and aggression (hitting and biting others), but
he did not emit these behaviors during any
observation. Bernie engaged in aggression
(hitting others with an open hand, pushing
and biting others), property destruction
(throwing items), and screaming (high
pitched noises lasting longer than 3 s). Data
collectors coded each instance of problem
behavior and each instance of a mand (tar-
geted or nontargeted) using a frequency key,
with separate keys for each dependent vari-
able. We reported problem behavior and any
mands that occurred as rate per min, calcu-
lated by dividing the number of occurrences
of each dependent variable by the number of
minutes for each session (i.e., 5 min). We col-
lected interobserver agreement in the same
manner as during the communication evalua-
tion in Experiment 1. Interobserver agree-
ment coefficients exceeded 90% for all
dependent measures, and for reinforcer
delivery.

85UBD 17 SUOWILLOD A1) 9|qed| |dde ay) Aq peusenoh a.e saoie O ‘asn Jo sajni 1) Afeiq i auluQ A8|IAA UO (SUONIPUOD-PUE-SWWLB)/IOD AB | IMAeIq 1)U Juo//:SdY) SUOTIPUOD pUe SWLB | L) 88S *[7202/c0/22] uo Arelqiauljuo A8|IM ‘saikelqielbioss JO AsieAlun Aq gog'qesl/z00T 0T/10p/wod A8 M Akeiq i jpuljuo//sdny woly papeojumoq ‘T ‘8T0Z ‘TTLE8E6T



274 JOEL E. RINGDAHL et al.

All sessions were 5 min in length, and the
functional analyses were conducted using a
multielement design and following the condi-
tion order described by Hammond, Iwata, Roo-
ker, Fritz, and Bloom (2013). Specific
conditions included control (all participants),
attention (all participants), escape (all partici-
pants), tangible (all participants), and no inter-
action (Lawrence). During the control
condition, the therapist provided the partici-
pants with preferred items and ongoing atten-
tion. The therapist did not present instructions
and did not provide any programmed contin-
gency for problem behavior. The attention con-
dition began with the therapist removing
attention while stating, “I’m busy. You can play
with these toys” while providing access to mod-
erately preferred items. Occurrences of the tar-
get problem behavior(s) resulted in 30 s of
attention from the therapist. Prior to the tangi-
ble condition, the therapist allowed the partici-
pant to have 30 to 60 s of access to high-
preferred items. To begin the session, the ther-
apist stated, “It's my turn to play with the
<item>" and removed the item from the partici-
pant. Attention continued throughout the ses-
sion. Occurrences of the target problem
behavior(s) resulted in 30 s of access to the pre-
ferred item. During the escape condition, the
therapist presented academic (based on school
plans or recommendations) or pre-academic
tasks on an ongoing basis. The therapist used a
three-step, least-to-most (vocal, model, physi-
cal) prompt sequence when delivering instruc-
tions. Compliance resulted in a brief praise
statement in a neutral tone (e.g., “Good job”),
followed by the next instruction. Occurrences
of target problem behavior(s) resulted in a 30-s
break from instructions. The therapist did not
present attention or allow access to alternative
items during these breaks. Because Lawrence
engaged in SIB, we included a no-inferaction
condition for him. During this condition, the
therapist sat in the corner of the therapy room,
oriented away from Lawrence. Toys and
instructional materials were not present in the
room, and the therapist did not otherwise
interact with Lawrence, except to block
potentially  injurious instances of SIB
(i.e., responding that resulted in immediate
redness). The therapist did not delivery instruc-
tions and did not implement any programmed
reinforcement contingency following problem
behavior.

Functional communication training: Experi-
ment 2. We conducted FCT with the following
changes for initial multiple schedule FCT,
mand preference assessment, and multiple
schedule FCT with control of reinforcement
rate: (a) we placed problem behavior on
extinction, and (b) if problem behavior
occurred during a reinforcement interval, we
removed the reinforcer and a new opportunity
to mand was presented. Multiple schedule
extinction included extinction for problem
behavior.

Results and Discussion: Experiment 2

Based on the results of the functional analy-
sis (available from the author upon request)
and in combination with parent interviews, we
selected the tangible condition as the target
condition for the remaining phases of the
experiment. For each individual, we targeted
use of the picture card and microswitch for
reinforcement during FCT based on the profi-
ciency analysis because each participant dem-
onstrated similar proficiency with these
strategies (data available from first author on
request), and we judged their relative
response efforts to be similar.

Figure 3 displays the results of the initial
FCT sessions, followed by the results of the
mand preference assessment. All participants
displayed both mand topographies during ini-
tial FCT. Horatio exhibited similar response
rates (responses/min; microswitch, M = 0.72;
picture card, M = 0.74) across mands. Law-
rence exhibited higher response rates with the
microswitch (M = 2.4) relative to the picture
card (M = 1.8). Sheldon and Bernie each
exhibited both mands at a rate of 1.0
responses/min across all sessions. Problem
behavior dropped to zero for all participants
across all initial FCT sessions across both
mand conditions. When both mand topogra-
phies were available and resulted in reinforce-
ment on conc FR 1/FR 1 schedules,
(i.e., mand preference assessment) preference
for the microswitch emerged within the first
five sessions for Lawrence (differential) and
Bernie (exclusive). Horatio and Sheldon dem-
onstrated a preference for the microswitch
after 11 and 15 sessions, respectively. Thus, for
all participants, we identified the microswitch
as the high-preferred mand and the picture
card as the low-preferred mand.
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Fig. 3. Problem behavior and mands from Experiment 2 during initial FCT and the mand preference assessment,

expressed as rate (responses/min).

Figure 4 displays the result of FCT baseline,
followed by disruption (extinction). Horatio,
Sheldon, and Bernie exhibited each mand at
similar rates across the two components of
baseline FCT. Lawrence engaged in more
microswitch (high-preferred) than picture
card (low-preferred) responses. Problem
behavior was at or near zero for all sessions of
baseline FCT across participants and across
mand modalities. Mean reinforcement rates
(reinforcers per min) across FCT baseline ses-
sions for the high-preferred and low-preferred
mands were 1.39 and 1.44 (Horatio), 1.42 and
1.51 (Lawrence), 1.1 and 1.1 (Sheldon), and
0.88 and 0.9 (Bernie).

When we implemented extinction, differen-
tiation occurred across mands. Horatio’s rates

of the high-preferred mand use increased sub-
stantially over baseline levels at first, and then
trended downward across sessions, while rates
of the low-preferred mand decreased to near-
zero rates almost immediately. Lawrence con-
tinued to exhibit both mands during the
extinction sessions, and the low-preferred
mand maintained at levels slightly higher than
those observed during the baseline condition,
while the high-preferred mand steadily
decreased from baseline levels across the
extinction sessions (only four sessions of
extinction were conducted due to the high
rates of problem behavior that reemerged dur-
ing this phase across conditions). Sheldon’s
use of the high-preferred mand decreased
below baseline levels during the first and fifth
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Fig. 4. Mands from Experiment 2 during FCT baseline and extinction, expressed as rate (responses/min).

(last) extinction session and varied between
low and baseline levels during the remaining
three extinction sessions (range, 0 to 8.4
responses/min). His use of the low-preferred
mand remained at or above baseline levels for
the first four extinction sessions and then
decreased to below baseline levels for the final
extinction session. Overall, the high-preferred
mand occurred at a higher rate than the low-
preferred mand. Bernie exhibited high and
variable rates (range, 0 to 9.2 responses/min)
for both mands, with the high-preferred mand
continuing at higher rates than the low-
preferred mand for seven of the nine extinc-
tion sessions. We noted resurgence of problem
behavior at relatively low levels for Horatio,
Sheldon, and Bernie. Lawrence showed high
levels of problem behavior during both mand
extinction sessions initially, which then

decreased steadily for the remaining sessions
of extinction.

The results of Experiment 2 systematically
replicated the findings from Experiment
1, but in the context of FCT-based treatment
for problem behavior. Results from Experi-
ment 2 showed that the relatively higher pre-
ferred communicative response included in
FCT displayed not only greater persistence
than the less preferred mand for three of the
four participants when we discontinued rein-
forcement, but also large increases in respond-
ing. Given that we controlled the rates and
magnitudes of reinforcement in the phase pre-
ceding multiple schedule extinction, this find-
ing suggested that a response variable,
preference, impacted response persistence,
and did so in a socially relevant context. In
addition, the results of Experiment 2, like
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those from Experiment 1, replicated previous
findings with FCT such as showing preferences
for mands when more than one mand was
available for selection (Falcomata et al., 2010;
Winborn-Kemmerer et al., 2009).

General Discussion

We conducted two experiments to evaluate
the impact of relative preference among two
responses on resistance to change for both
responses during disruption to treatment.
Seven participants showed a preference
(i.e., greater allocation of responding to one
mand relative to the other when both mands
were available on a concurrent FR 1/FR
1 schedule) among mands. The more pre-
ferred mand showed higher response rates
during challenges to treatment
(i.e., extinction) following FCT for six of seven
participants with ASD and/or IDD and limited
communication skills across the two experi-
ments. Several participants (Quinn, Experi-
ment 1; Horatio, Sheldon, and Bernie,
Experiment 2) also exhibited large increases
of mands during extinction. The findings have
both clinical and conceptual implications.
From a clinical standpoint, they suggest that
FCT-based treatment maintenance varies as a
function of what response is selected as the
alternative response to be reinforced. From a
conceptual standpoint, the results suggest that
response variables impact resistance to
change, adding to the list of known variables
affecting response strength.

There is one important alternative explana-
tion for the findings to discuss before dealing
with the specific clinical and conceptual impli-
cations of the findings. The majority (six out
of seven) of participants’ high-preferred
mands displayed greater persistence. While
care was taken to provide similar histories of
reinforcement for each mand in the phase
immediately preceding disruption (FCT base-
line), the high-preferred mand received a
greater rate of reinforcement during the
mand preference assessment (second phase)
relative to the low-preferred mand as a result
of the concurrent schedule in place during
that phase. This distant differential reinforce-
ment history could, in part, explain the
greater persistence. However, it is important
to note that the behavioral momentum theory
literature has identified stimulus-reinforcer
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(i.e., Pavlovian) contingencies as responsible
for differences in response strength (Nevin,
Tota, Torquato, & Shull, 1990). In the current
experiments, the stimulus-reinforcer contin-
gencies differed from the mand preference
assessment, relative to FCT baseline and the
subsequent disruption phase. Thus, it is
unclear what contribution the history of rein-
forcement developed in that phase made to
the observed differential persistence. Future,
similar studies could address this potential
confound by controlling reinforcer rates for
the responses before moving on to the FCT
baseline.

While FCT has long been established as an
effective example of a DRA-based treatment
for severe problem behavior, relatively few
studies have evaluated variables that impact
the maintenance of treatment effects. Mace
et al. (2010) evaluated maintenance of treat-
ment effects following DRA-based treatment.
Findings from Mace et al. (2010) indicated
that DRA resulted in increased rates of rein-
forcement and, subsequently, increased persis-
tence of other responses (i.e., problem
behavior) that were in the same response class
when extinction for the alternative response
was placed on extinction. While this study has
important implications for DRA-based treat-
ments, such as FCT, its findings were limited
to the maintenance of treatment effects rela-
tive to problem behavior, as Mace et al. (2010)
did not systematically evaluate maintenance of
the alternative response. Wacker et al. (2011)
also evaluated the maintenance of FCT-based
treatment. However, although these authors
tracked continued expression of appropriate
communication across time and implementa-
tions of extinction and other disruptors, they
did not manipulate or systematically evaluate
variables affecting the persistence of appropri-
ate communication. The current study adds to
the small number of studies that have evalu-
ated maintenance of appropriate behavior
(i.e., communication) when disrupted by
extinction. In addition, the current study iden-
tified a variable, response preference, which
appeared to impact the persistence of mands.

The findings of the current study have
implications for the implementation of FCT
and other DRA-based interventions. To date,
relatively little attention has been paid to the
role the alternative response plays in interven-
tion success or maintenance for this type of
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intervention. Ringdahl et al. (2009) demon-
strated that response proficiency affected the
initial effectiveness of FCT; however, the
impact of this variable on treatment mainte-
nance was not evaluated because FCT was not
effective with low proficiency alternative
responses. Nonetheless, Ringdahl et al. (2009)
suggested response selection impacted treat-
ment success. Given the findings from the cur-
rent set of experiments, response selection
may not only impact initial treatment, but also
appears to impact treatment maintenance.
Thus, when implementing FCT, high-
proficiency responses may be needed to
quickly achieve initial treatment effects, and
preferred responses appear to be beneficial
for enhancing treatment maintenance relative
to the continued expression of appropriate
communication. Future research could focus
on the impact of the variables on the out-
comes of other, DRA-based interventions. For
example, educational researchers could evalu-
ate the impact of academic task format prefer-
ence on treatment maintenance.

The selection of alternative responses that
are more resistant to change has the potential
to benefit the individual in the face of treat-
ment challenges. For example, if a relatively
high preference response is included in treat-
ment, it may be more likely that this response
will be exhibited in contexts where reinforce-
ment for this response is temporarily inter-
rupted. Continued expression may have at
least two benefits. First, it may be easier to
reestablish the response following a period of
disruption. Second, continued expression may
increase the likelihood that the response may
encounter reinforcement, even in contexts
where treatment is disrupted, similar to the
findings reported by Durand (1999). Future
research could investigate real world chal-
lenges to FCT, and other DRA-based treat-
ments, across response preference to
determine if the results found in the current
study impact treatment in novel contexts.

From a conceptual standpoint, the collective
findings from these two experiments add to
the literature regarding variables that can
impact response persistence. Much of the
existing literature in this area has focused on
how various reinforcement parameters
(e.g., rate, magnitude, delay) impact response
persistence. This literature base is robust and
many of the findings have been replicated

across species (e.g., pigeons, Nevin et al.,
1990; rats, Mauro & Mace, 1996; goldfish,
Igaki & Sakagami, 2004) and in both human
operant (McComas, Hartman, & Jimenez,
2008) and applied (Romani et al., 2016) stud-
ies. In the current set of experiments, we took
care to minimize the impact of reinforcer
related variables, such as rate and magnitude,
in the phase preceding extinction so that the
impact of response preference could be iso-
lated. In addition, we also minimized differ-
ences in other response related variables, such
as proficiency and response effort, so that
response preference could be isolated. Given
these controls, and given the outcomes of the
two experiments, the findings indicate that
variables outside of reinforcement parameters
impact response persistence. Specifically,
response persistence varies as a function of
the relative preference among alternative
responses. Other response related variables
and their impact on response persistence
might also warrant investigation. For example,
Winborn et al. (2002) demonstrated differ-
ences in FCT when novel and existing mands
were incorporated into treatment and Ring-
dahl et al. (2009) demonstrated differences in
FCT when mands that varied along the dimen-
sion of proficiency were incorporated into
treatment. These variables might also impact
response persistence.

One finding from the Experiment 2 that
might have both clinical and conceptual impli-
cations was that resurgence of problem behav-
ior was not uniformly inversely related to the
differential levels of persistence noted for the
high- and low-preferred responses. We noted
resurgence of problem behavior for the Exper-
iment 2 participants. When resurgence
occurred, it occurred at higher levels during
the extinction condition associated with the
low-preferred mand relative to the extinction
condition associated with the high-preferred
mand. From an applied standpoint, these
results suggest that incorporating a high-
preferred mand into FCT may have the added
clinical impact of mitigating resurgence when
treatment challenges occur. From a concep-
tual standpoint, the impact of this response
related variable, preference, yields outcomes
that differ from the impact of reinforcer
related variables, such as rate of reinforce-
ment, on response persistence and resurgence
of target behavior. Specifically, researchers
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have demonstrated that higher rates of rein-
forcement correspond with greater persistence
(Nevin et al., 1990). Similarly, researchers
have demonstrated that higher rates of rein-
forcement for either target (Podlesnik & Sha-
han, 2009) or alternative (Leitenberg,
Rawson, & Mulick, 1975) behavior correspond
with greater resurgence of the target behavior.
Our data from the current set of experiments
suggests that mand preference impacts persis-
tence in a manner similar to reinforcement
rate. However, mand preference seems to
affect resurgence of problem behavior in a
manner contrary to reinforcement rate,
because removal of reinforcement for the less
preferred mand generated somewhat more
resurgence of problem behavior. At present,
quantitative models based on BMT do not
account for response-related variables, such as
preference or the potential effects of distant
reinforcement histories (e.g., as occurred dur-
ing the mand preference assessment in the
current experiments) on response persistence
or resurgence of target behavior. The Resur-
gence as Choice model (RaC; Shahan & Craig,
2017) provides an alternative quantitative
model that can incorporate the effects of both
response variables (i.e., bias) and distant rein-
forcement history into an account of response
persistence and resurgence. Thus, future
research might gainfully apply RaC to findings
such as those generated by the current study.

References

Berg, W. K., Ringdahl, J. E., Wacker, D. P., Ryan, S. E.,
Ing, A. D, Lustig, N., ...Durako, E. (2015). Resur-
gence of mands following functional communication
training. Mexican Journal of Applied Behavior Analysis,
41,166-186.

Carr, E. G., & Durand, V. M. (1985). Reducing behavior
problems through functional communication train-
ing. Journal of Applied Behavior Analysis, 18, 111-126.
https://doi.org/10.1901 /jaba.1985.18-111

Durand, V. M. (1999). Functional communication training
using assistive devices: Recruiting natural communi-
ties of reinforcement. jJournal of Applied Behavior
Analysis, 32, 257-267. https://doi.org/10.1901/fabba.
1999.32-247

Falcomata, T. S., Ringdahl, J. E., Christensen, T. J., &
Boelter, E. W. (2010). An evaluation of prompt sched-
ules and mand preference during functional commu-
nication training. The Behavior Analyst Today, 11, 77-
84. https://doi.org/10.1037/h0100690

Fisher, W., Piazza, C. C., Bowman, L. G., Hagopian, L. P.,
Owens, J. C., & Slevin, I. (1992). A comparison of two
approaches for identifying reinforcers for persons
with severe and profound disabilities. Journal of Applied

279

Behavior Analysis, 25, 491-498. https://doi.org/10.
1901/jaba.1992.25-491

Grimes, J. A. & Shull, R. L. (2001). Response-independent
milk delivery enhances persistence of pellet-
reinforced lever pressing by rats. Journal of the Experi-
mental Analysis of Behavior, 76, 179-194. https://doi.
org/10.1901/jeab.2001.76-79

Hammond, J. L., Iwata, B. A., Rooker, G. W., Fritz, J. N., &
Bloom, S. E. (2013). Effects of fixed versus random
condition sequencing during multielement functional
analyses. Journal of Applied Behavior Analysis, 46, 22-30.
https://doi.org/10.1002/jaba.7

Igaki, T., & Sakagami, T. (2004). Resistance to change in
goldfish. Behavioral Processes, 66, 139-152. https://doi.
org/10.1016/j.beproc.2004.01.009

Iwata, B. A, Dorsey, M. F., Slifer, K. J., Bauman, KE., &
Richman, G. S. (1994). Toward a functional analysis
of self-injury. Journal of Applied Behavior Analysis, 27,
197-209. (Reprinted from Analysis and Intervention in
Developmental Disabilities, 2, 3-20, 1982). https://doi.
org/10.1901 /jaba.1994.27-1997

Leitenberg, H., Rawson, R. A., & Mulick, J. A. (1975).
Extinction and reinforcement of alternative behavior.
Journal of Comparative and Physiological Psychology, 88,
640-652. https://doi.org/10.1037/h0076418

Mace, F. C., Mauro, B., Boyajian, A., E., & Eckert, T. L.
(1997). Effects of reinforcer quality on behavioral
momentum: Coordinated applied and basic research.
Journal of Applied Behavior Analysis, 30, 1-20. https://
doi.org/10.1901/jaba.1997.30-1

Mace, F. C., McComas, J. J., Mauro, B. C., Progar, P. R,
Taylor, B., Ervin, R., & Zangrillo, A. N. (2010). Differ-
ential reinforcement of alternative behavior increases
resistance to extinction: Clinical demonstration, ani-
mal modeling, and clinical test of one solution. Jour-
nal of the Experimental Analysis of Behavior, 93, 349-367.
https://doi.org/10.1901/jeab.2010.93-349

Mauro, B. C., & Mace, F. C. (1996). Differences in the
effect of Pavlovian contingencies upon behavioral
momentum using auditory versus visual stimuli. Jour-
nal of the Experimental Analysis of Behavior, 65, 389-399.
https://doi.org/10.1901/jeab.1996.65-389

McComas, J. J., Hartman, E. C., & Jimenez, A. (2008).
Some effects of magnitude of reinforcement on per-
sistence of responding. The Psychological Record, 58,
517-528.

Nevin, J. A. (1974). Response strength in multiple sched-
ules. Journal of the Experimental Analysis of Behavior, 21,
389-408. https://doi.org/10.1901/jeab.1974.21-389

Nevin, J. A,, Tota, M. E., Torquato, R. D., & Shull, R. L.
(1990). Alternative reinforcement increases resistance
to change: Pavlovian or operant contingencies? Jour-
nal of the Experimental Analysis of Behavior, 53, 359-379.
https://doi.org/10.1901/jeab.1990.53-359

Nevin, J. A. & Wacker, D. P. (2013). Response strength
and persistence. In G. J. Madden, W. V. Dube,
T. D. Hackenberg, G. P. Hanley, & K. A. Lattal (Eds.),
APA handbook of behavior analysis (Vol. 2, pp. 109-128).
Washington, DC: American Psychological Association.
doi:10/1037/13938-005

Podlesnik, C. A., & Shahan, T. A. (2009). Behavioral
momentum and relapse of extinguished operant
responding. Learning &  Behavior, 37, 357-364.
https://doi.org/10.3758/1.B.37.4.357

85UBD 17 SUOWILLOD A1) 9|qed| |dde ay) Aq peusenoh a.e saoie O ‘asn Jo sajni 1) Afeiq i auluQ A8|IAA UO (SUONIPUOD-PUE-SWWLB)/IOD AB | IMAeIq 1)U Juo//:SdY) SUOTIPUOD pUe SWLB | L) 88S *[7202/c0/22] uo Arelqiauljuo A8|IM ‘saikelqielbioss JO AsieAlun Aq gog'qesl/z00T 0T/10p/wod A8 M Akeiq i jpuljuo//sdny woly papeojumoq ‘T ‘8T0Z ‘TTLE8E6T


https://doi.org/10.1901/jaba.1985.18-111
https://doi.org/10.1901/fabba.1999.32-247
https://doi.org/10.1901/fabba.1999.32-247
https://doi.org/10.1037/h0100690
https://doi.org/10.1901/jaba.1992.25-491
https://doi.org/10.1901/jaba.1992.25-491
https://doi.org/10.1901/jeab.2001.76-79
https://doi.org/10.1901/jeab.2001.76-79
https://doi.org/10.1002/jaba.7
https://doi.org/10.1016/j.beproc.2004.01.009
https://doi.org/10.1016/j.beproc.2004.01.009
https://doi.org/10.1901/jaba.1994.27-1997
https://doi.org/10.1901/jaba.1994.27-1997
https://doi.org/10.1037/h0076418
https://doi.org/10.1901/jaba.1997.30-1
https://doi.org/10.1901/jaba.1997.30-1
https://doi.org/10.1901/jeab.2010.93-349
https://doi.org/10.1901/jeab.1996.65-389
https://doi.org/10.1901/jeab.1974.21-389
https://doi.org/10.1901/jeab.1990.53-359
https://doi.org/10.3758/LB.37.4.357

280 JOEL E. RINGDAHL et al.

Ringdahl, J. E., Berg, W. K., Wacker, D. P., Ryan, S.,
Ryan, A., Crook, K., & Molony, M. (2016). Further
demonstrations of individual preference among mand
modalities during functional communication training.
Journal of Developmental and Physical Disabilities, 28, 905-
917. https://doi.org/10.1007/s10882-016-9518-9

Ringdahl, J. E., Falcomata, T. S., Christensen, T. J., Bass-
Ringdahl, S. M., Lentz, A., Dutt, A., & Schuh-Claus, J.
(2009). Evaluation of a pre-treatment assessment to
select mand topographies for functional communica-
tion training. Research in Developmental Disabilities, 30,
330-341. https://doi.org/10.1016/j.ridd.2008.06.002

Romani, P. W, Ringdahl, ]J. E. Wacker, D. P,
Lustig, N. H., Vinquist, K. M., Northup, J.,
Carrion, D. P. (2016). Relations between rate of nega-
tive reinforcement and the persistence of task com-
pletion. Journal of Applied Behavior Analysis, 49, 122-
137. https://doi.org/10.1002/jaba.252

Shahan, T. A., & Craig, A. R. (2017). Resurgence as
choice. Behavioural Processes, 141, 100-127. https://doi.
org/10.1016/j.beproc.2016.10.006

Wacker, D. P, Berg, W. K., & Harding, J. W. (2004). Main-
tenance effects of functional communication training.

Washington, DC: Department of Health and Human
Services, National Institute of Child Health and
Human Development.

Wacker, D. P., Harding, J. W., Berg, W. K,, Lee, J. F,
Schieltz, K. M., Padilla, Y. C., ... Shahan, T. A. (2011).
An evaluation of persistence of treatment effects dur-
ing long-term treatment of destructive behavior. jJour
nal of the Experimental Analysis of Behavior, 96, 261-282.
https://doi.org/10.1901/jeab.2011.96-261

Winborn, L., Wacker, D. P., Richman, D. M, Asmus, J., &
Geier, D. (2002). Assessment of mand selection for
functional communication training packages. Journal
of Applied Behavior Analysis, 35, 295-298. https://doi.
org/10.1901/jaba.2002.35-295

Winborn-Kemmerer, L., Ringdahl, J. E., Wacker, D. P., &
Kitsukawa, K. (2009). A demonstration of individual
preference for novel mands during functional commu-
nication training. Journal of Applied Behavior Analysis, 42,
185-189. https://doi.org/10.1901/jaba.2009.42-185

Recetved: August 16, 2017
Final Acceptance: December 21, 2017

85UB017 SUOWILIOD @A) 8|qedldde auyy Aq peusenob ae sajole YO ‘8sn J0 Sa|n 10} AeiqiauljuO 43| UO (SUOIPUOD-pUR-SLUIBY/WI0D A8 |IM*ARIq e |UO//:SANY) SUOIPUOD PUe Swis | 8y} 88S *[7202/c0/2z] Uo Ariqiauliuo A8|im ‘ssieiqieiBioss JO AIsAIUN AQ 80E qes/200T 0T/I0p/wod A3 | im Afeq 1 pul|uoy/sdiy Wwoiy pepeojumoq ‘T ‘8TOZ ‘TTLEBE6T


https://doi.org/10.1007/s10882-016-9518-9
https://doi.org/10.1016/j.ridd.2008.06.002
https://doi.org/10.1002/jaba.252
https://doi.org/10.1016/j.beproc.2016.10.006
https://doi.org/10.1016/j.beproc.2016.10.006
https://doi.org/10.1901/jeab.2011.96-261
https://doi.org/10.1901/jaba.2002.35-295
https://doi.org/10.1901/jaba.2002.35-295
https://doi.org/10.1901/jaba.2009.42-185

	 EFFECTS OF RESPONSE PREFERENCE ON RESISTANCE TO CHANGE
	General Method
	Experiment 1
	Participants
	Setting and materials: Experiments 1 and 2
	Procedures, dependent variables, and design.
	Item preference assessment: Experiments 1 and 2
	Mand proficiency analysis: Experiments 1 and 2
	Functional communication training: Experiments 1 and 2
	Initial multiple schedule FCT
	Mand preference assessment
	Multiple schedule FCT with control of reinforcement rate (FCT baseline)
	Multiple schedule extinction



	Results and Discussion: Experiment 1
	Method: Experiment 2
	Participants
	Dependent Variables, Procedures, and Design
	Functional analysis of problem behavior
	Functional communication training: Experiment 2


	Results and Discussion: Experiment 2
	General Discussion
	References


