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Abstract 

 

Title:   An Evaluation of the “Opportunity to Mand” during Instruction for Learners with 

Autism Spectrum Disorder 

Author: Marilynn Vanessa Colato 

Advisor: Catherine A. Nicholson, Ph. D., BCBA-D 

 

This study evaluated whether providing the opportunity to mand during instruction 

affects the rate of acquisition of new skills for learners with autism spectrum 

disorder (ASD).  Additionally, researchers sought to compare the rate of acquisition 

utilizing the opportunity to mand as a consequence with an instructor-selected 

condition.  A non-concurrent multiple baseline across participants was conducted to 

demonstrate the effects of providing the opportunity to mand as a reinforcer.  

Contingent on a correct response, participants were allowed to communicate to the 

researcher (either vocally or through PECs) a preferred reinforcer.  All reinforcer 

selections were recorded and used to yoke reinforcer presentations for the 

instructor-selected conditions.  Participants learned at similar rates during both 

conditions; however, all chose the opportunity to mand condition when a 

preference evaluation was conducted.  Participants were taught to tact noun-verb 
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combinations or community helpers.  Participants learned at similar rates during 

both conditions.   
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Introduction 

Applied behavior analysis has successfully treated problem behavior and 

skill acquisition to children with autism spectrum disorder (ASD; CDC, 2015).  

Discrete trial teaching (DTT) is a procedure used in early intensive behavior 

intervention (EIBI; Lovaas, 1987).  This teaching method involves simplified and 

structured steps towards teaching a complex skill (Smith, 2001).  For example, a 

clear, set instruction (e.g., “touch your head”) is provided.  Depending on the 

condition, the child has an opportunity to engage in the correct response either via 

prompts or independently. Errors are typically corrected by the therapist using an 

error correction procedure.  However, if the child emits the correct response (e.g. 

touches his head), the therapist delivers a preferred consequence, which is 

anticipated to have reinforcing (or strengthening) effects.  This sequence of steps 

is repeated until the child reliably and independently emits the correct response in 

the presence of the specific instruction (and not in the presence of other 

instructions) at some level of mastery (e.g., 80% correct for 3 consecutive 

sessions).  Discrete trial teaching is recognized as an effective and best practice, 

becoming a staple within treatment programs for young children with ASD 

(Wheeler & Richey, 2010). 

Given the critical role of reinforcement during instruction, identification of 

effective reinforcers are an important element of developing a teaching program.  

Appropriate methods of identifying potential reinforcers are especially important 
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because reinforcers are chosen for their potency (Barbera, Rasmussen & 

Sundberg, 2007, p. 58).  Powerful reinforcers can reliably increase the rate of 

behavior when provided contingent on that specific behavior.  An essential 

consideration during reinforcer selections is that items are individualized.  It is 

important to take the individual preferences of learners into consideration when 

teaching programs that use positive reinforcement are created (Wheeler & Richey, 

2010).  Individual preferences can be determined by conducting assessments that 

identify potential reinforcers.   

Preference Assessments  

Numerous preference assessment methods identified potential reinforcers 

including: Single approach/avoidance (Pace, Ivancic, Edwards, Iwata & Page, 

1985), paired-stimulus (PS; Fisher et al., 1992), multiple-stimulus-with-

replacement (MSW; Windsor, Piche, & Locke, 1994), multiple-stimulus-without-

replacement (MSWO; DeLeon & Iwata, 1996) and free-operant (Roane, Vollmer, 

Ringdahl & Marcus, 1998).  The single approach/avoidance procedure involves 

presenting stimuli and recording whether or not the individual engages with the 

item (Pace et al., 1985).  In the PS method, the individual is instructed to select 

one of two stimuli at a time from a field of five or more until all stimuli are 

presented and recorded at least once  (Fisher et al., 1992).  When conducting an 

MSW, the individual selects one stimuli from an array.  Following the selection, 

each choice is recorded and returned to the array for the next trial (Windsor et al., 
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1994).  The MSWO method is similar to the MSW, except the selected items are 

not returned to the array for the next trial (DeLeon & Iwata, 1996).  Finally, in the 

free-operant procedure, the individual is placed in a room with a large array of 

stimuli.  Each item that is picked up is recorded, along with the duration of 

engagement (Roane et al., 1998).   

To evaluate the effectiveness of preference assessments, Tullis et al. 

(2011) reviewed 50 studies on this topic, updating reviews by Cannella, O’Reilly 

and Lancioni (2005) and Lancioni, O’Reilly and Emerson (1996).  Inclusion 

criteria consisted of assessment or intervention studies on choice or preference, at 

least one participant had a severe to profound disability and the study was 

published between 2002 and 2010.  Studies meeting the inclusion criteria were 

then assigned to one of five categories: (a) Efficacy of procedural and 

methodological variations (N=19), (b) comparison of types or components (N=8), 

(c) underlying mechanisms involved in preference (N=5), (d) effects of choice on 

desirable and undesirable behavior (N=13) and (e) procedures to train staff on use 

of choice methods (N=5).  Tullis et al.  (2011) found that studies on choice (10 of 

13 studies) and preference assessments (14 of 18 studies) produced positive 

results.  Of the reviewed studies, five produced mixed results and one produced 

negative results (e.g., no change in behavior, no preference in items shown).  

Based on the literature reviewed, conclusions  were that preference assessment 

methods are recommended and effective in identifying potential reinforcers.  
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Choice 

The different effects produced by choice with individuals with disabilities 

was extensively studied (Tullis et al., 2011).  The ability to demonstrate 

preferences in individuals with a disability was established in previous literature 

(Wacker, Berg, Wiggins, Muldoon, and Cavanaugh, 1985).   Additionally, the 

effects of choice on responding  was evaluated (Brigham and Sherman, 1973; 

Newman, Needelman, Reinecke, & Robek, 2002), problem behavior (Dyer, 

Dunlap, & Winterling, 1990; Dunlap et. al., 1994), preference for choice and 

exerting more response effort (Tiger, Hanley & Hernandez, 2006; Tiger, 

Toussaint & Roath, 2010).  Furthermore, choice studies evaluated differences in 

providing choices as an antecedent and as a consequence (Peterson, Lerman, & 

Nissen, 2016; Toussaint, Kodak, & Vladescu, 2016).   

Demonstrating choice behavior.  Providing choices to individuals with 

disabilities may improve individualized programming and serve as a way to 

identify preferred items to known or novel people.  Wacker et al.  (1985) 

demonstrated that individuals with disabilities can learn to make choices.  Five 

participants aged 13-18 with severe disabilities and limited motor function 

participated in this study.  Researchers attached microswitches to toys and devices 

that could be activated when the appropriate response was emitted.  In baseline, 

the microswitches activated a blank tape recording.  The target behaviors were 

either to raise arm or raise head (depending on individual).  Preference of 
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reinforcers were identified by recording the duration of the motor response in 

each condition.  All students demonstrated an increase in responding when the 

microswitch activated the devices (e.g., toys).  In addition, four of the five 

students demonstrated preferences between devices.  All students demonstrated 

differences in response duration between baseline and training sessions.  These 

results identified preferred items among individuals.   

A replication and extension of Wacker et al.  (1985) demonstrated that 

five of six students with severe disabilities learned to make choices by pressing a 

microswitch (Wacker, Wiggins, Fowler, & Berg, 1988).  The purpose of 

Experiment 1 was to evaluate whether participants could learn to use 

microswitches to communicate preference for toys following similar procedures 

described in Wacker et al. (1985).  One participant’s target response was to raise 

his left arm and the remaining four participants were required to reach and press a 

contact switch.  When the target response occurred, the toys initiated by the 

microswitch remained active.  During treatment, all students demonstrated an 

increase in responding, with three exhibiting a preference for one toy specifically.   

Experiment 2 evaluated the preference for social reinforcement with nine 

participants.  In this phase, emitting the target response during baseline resulted in 

a blank tape playing; the microswitches had a prerecorded message that signaled 

the teacher(s) to attend to the child.  The pre-recorded message played the 

teacher’s name signaling him/her to attend to the child.  During treatment there 
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were two conditions, a “name-only” and a “name-plus-attention.” In the “name-

only” condition, the only consequence was the teacher’s name being played.  In 

the “name-plus-attention” condition, the teacher’s name was played, and the 

teacher provided attention (e.g.  praise, physical contact) for at least five seconds 

or for as long as the tape remained activated.  Social attention appeared to serve as 

a reinforcer for eight of the nine children and for seven children, social attention 

appeared to be more reinforcing than the name-only condition.   

In experiment 3 the microswitches were used to evaluate whether the 

students would use them to mand in a community setting.  As in previous 

experiments, the target response activated the microswitch.  Participants were able 

to mand for drinks or play at a shopping mall.  All three participants demonstrated 

preferences between drink and play.  This further supports that individuals with 

disabilities are able to demonstrate choice behavior.   

Parsons and Reid (1990) also investigated ways to empower individuals 

with disabilities to demonstrate preference for different food items.  An 

assessment with repeated paired-item presentations showed that all participants 

could demonstrate a preference for food and drink items.  Previous studies have 

been able to illustrate that individuals with disabilities can independently select 

preferred items or activities (Wacker et al., 1985; Wacker et al., 1988; Parsons & 

Reid, 1990). 
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Effects on rate of responding.  Providing a choice-opportunity may 

increase rates of responding during instruction.  Brigham and Sherman (1973) 

studied the effects of choice plus immediate reinforcement on responding.  First, a 

multiple schedule was used to evaluate the rate of responding in different 

components.  A component analysis was conducted on a token-exchange in order 

to test the effects of participant-selected versus experimenter-selected reinforcers 

on the rate of responding; results were undifferentiated.  A concurrent schedule 

was used, where green signaled the availability of candy and red had no 

immediate consequences but resulted in candy after the session.  Newman et al. 

(2002) evaluated the effects of providing choice of reinforcers and order of 

programs during DTT on the rate of skill acquisition and competing behavior 

among three pre-teenagers with autism.  Teacher and student choice conditions 

were randomized and an alternating treatments design compared the two 

treatments.  During teacher-selected days, the student was informed that the 

teacher would choose the order of programming and select the reinforcer.  In the 

student-selected days, the students were told they would choose the program order 

and reinforcers (tangibles).  No difference in rate of acquisition was evident 

across the two conditions; however, competing behaviors were shown to be lower 

in the student choice condition.   

Effects on problem behavior.  Another benefit to providing choice 

opportunities during teaching sessions is that it may decrease problem behavior.  
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Dyer and colleagues (1990) examined the effects of choice on problem behavior.  

When given the opportunity to choose instructional tasks and reinforcers, all 

participants demonstrated low levels of problem behavior.  Given a choice, 

children appear to be more tolerant of demands placed on them, which in turn 

may increase task engagement.  Dunlap et.  al.  (1994) evaluated the effect of 

choice-opportunities on problem behavior and responding.  Three participants 

with disruptive behaviors (i.e.  vocal/nonvocal noise making, noncompliance, 

destroying property, etc.) were given a menu of academic tasks and prompted to 

choose one.  The children had higher rates of task engagement in conditions and 

lower rates of disruptive behaviors when provided choice-making opportunities.  

Preference for choice.  Tiger, Hanley and Hernandez (2006) evaluated 

the reinforcing value of providing choices to young children.  In the first of four 

evaluations, a concurrent chains arrangement was used to evaluate preference for 

choice.  Three conditions were arranged, each assigned a terminal-link: The 

choice for a reinforcer (orange worksheet link), no choice (blue worksheet link) 

and a control (yellow worksheet link).  In this experiment, the opportunity to 

choose was preferred by five of six participants.  The purpose of the second study 

was to further enhance the value of choice. This was done by manipulating the 

magnitude of reinforcers.  The initial-links from study 1 were used in study 2; 

each resulting in different consequences (i.e.  number of choices available, praise 

only).  The choices for reinforcers were identical.  That is, if a link resulted in 
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four choices, there would be four red M&Ms on the plate to choose from; the 

quantity of available reinforcers was systematically increased from 4 to 8, 12 and 

16 items.  Three participants from the previous evaluation were selected for this 

study and all showed a preference for the correlating terminal-link in which the 

greater number of choices was available.  The purpose of study 3 was to establish 

a preference for the choice condition in participants who did not show a consistent 

preference in the first study.  Procedures from study 2 were used in the third 

study.  All three participants showed a preference for the choice condition once 

the array was systematically increased.  Furthermore, there was no difference in 

the condition with an array of five verses selecting an identical item in the 

absence of an array.  The final experiment was conducted to determine if response 

effort affected the value of the choice-opportunity.  In the choice terminal-link, 

number of tasks were progressively increased to 2, 3, 4, 8, 12, 16, and 32 across 

sessions.  The no-choice and control links only required one completed task to 

access reinforcement.  All three participants’ preference for choice remained 

constant even when response effort was higher in the choice conditions than in the 

no-choice condition.  The fourth part of the evaluation highlighted that the 

provision of choice is valuable.    

Other studies conducted component analyses on providing choice, such as 

choosing which tasks to work on versus choosing the consequence (e.g.  

reinforcer).  Fenerty and Tiger (2010) conducted a study assessing a task-choice 
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condition (selecting which task to engage in) and a consequence-choice condition 

(selecting the reinforcer to be delivered) by keeping all qualitative features the 

same throughout each condition.  Four typically developing children between the 

ages of four and five participated, all of whom spoke in full sentences and could 

follow multiple-step instructions.  A modified concurrent-chains procedure was 

employed.  Four conditions (each associated with different color index cards) 

were arranged.  During each trial the participant was instructed to choose from 

two index cards and then an academic task (worksheet) was to be completed.  

During the task condition, five identical academic tasks were presented with a 

prompt to choose one.  During the consequence-choice terminal-link, only one 

worksheet was presented and the child was prompted to complete the task.  Once 

the task was completed, an array of five edibles (same colored fruit snacks) were 

presented along with the instruction to choose one.  In the no-choice a similar 

procedure was used, except only one edible was provided contingent on 

responding.  In the control condition, a worksheet was presented, no edible was 

delivered contingent on task completion.  Three of the four children opted to work 

in the consequence-choice condition and there was no difference in preference for 

the task-choice and no-choice conditions.   

Effects on response effort. Tiger, Toussaint and Roath (2010) used a 

multi-element design within participant to compare choice conditions on task 

responding.  Three children diagnosed with ASD participated.  A fixed-ratio (FR) 
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schedule and progressive ratio (PR) schedule were put in place to evaluate the 

effects.  After completing the schedule requirement during choice and no-choice 

sessions, a plate with five edible items and a plate with one edible item were 

presented, respectively.  The differences in responding were assessed with the 

simple FR and PR schedules.  Results showed that task-completion rates were 

similar for choice and no-choice conditions when using a simple FR schedule.  In 

the PR schedule assessment, two participants showed higher rates of responding 

during choice conditions. 

Antecedent versus consequence.  Peterson, Lerman and Nissen (2016) 

evaluated choice-opportunities as an antecedent and a consequence.  Specifically, 

the opportunities to choose reinforcers immediately before or after responding 

were evaluated.  Four boys with a diagnosis of ASD who could follow multiple-

step instructions participated.  In baseline, participants were told to work on an 

academic task (e.g. math problems, tracing) for a desired time.  If participants 

wanted to switch, a prompt to hand a “switch” card to the experimenter was 

delivered.  No reinforcement was delivered for responding.  In the pre-trial choice 

condition, a card with the word “before” was placed in front of the child as well 

as a picture card of various reinforcers (based on top three preferred identified 

with a MSWO) with an arrow pointing to a picture of worksheets.  Then the child 

was asked what he wanted to work for.  In the post-trial condition, the 

experimenter had a card with the word “after”, a picture of worksheets, with an 



   
 

 
 

12 

arrow pointing to reinforcers.  Contingent on a correct response, the preferred 

stimuli were placed on the table so that the child could choose and consume one.  

In the choice preference assessment, both cards were present and the child was 

instructed to choose one.  Higher responding levels were shown for two 

participants in the antecedent choice conditions and three of the four children 

showed a preference for this condition. 

Toussaint, Kodak and Vladescu (2016) evaluated the opportunity for 

choice-making as a consequence during discrete trial instruction.  A 

nonconcurrent multiple baseline design embedded within a multiple schedule 

design was used for the evaluation.  Three participants ranging from 3-5 years of 

age participated; participants either spoke in simple sentences, short phrases or 

some combination of both.  Tasks included answering intraverbal “wh” questions 

for two participants and tacting common objects for one participant.  During 

baseline, the antecedent stimulus was presented, and five seconds were allowed 

for a response.  No reinforcement was provided for responding.  In the choice 

conditions, the antecedent stimulus was presented after the participant was 

physically guided to touch the corresponding initial-link stimulus.  Contingent on 

correct responding, an array of three edibles was presented so that the participant 

could choose one.  The no-choice condition was similar to the choice-condition, 

except the edibles delivered were yoked to previous selections from the choice 

condition.  The control condition was the same as baseline with the addition of 
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presenting the relevant initial-link stimulus.  A preference evaluation presented all 

three initial-link stimuli and a prompt to choose one.  In two of the three 

participants, mastery level responding occurred in fewer trials during the choice 

condition versus the no-choice condition.  All three participants demonstrated 

preference for the choice making conditions. 

In summary, previous research demonstrated that individuals with 

disabilities are able to select preferences when given choices (Parsons et al., 1990, 

Wacker et al., 1985; Wacker et al., 1988).  Providing the opportunity to choose 

reinforcers or tasks may be beneficial in reducing problem behavior and 

increasing attending behavior during instruction (Dunlap et al., 1994; Newman, et 

al., 2002; Tiger, Toussaint, & Roath, 2010).  Finally, embedding choice 

opportunities within teaching programs increases efficiency.  However, the effects 

of choice on skill acquisition have not been studied as extensively (Toussaint, 

Kodak, & Vladescu, 2016).  These findings should be considered when 

developing and implementing teaching programs.  Providing choices to children 

may be beneficial by increasing engagement, decreasing problem behavior and 

possibly making learning programs more efficient (Toussaint, Kodak, & 

Vladescu, 2016).   

Manding as Choice Behavior 

Within this analytic framework, a mand is reinforced by a characteristic 

consequence and is functionally controlled by the relevant conditions of satiation 
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and deprivation (Skinner, 1957).  When teaching verbal behavior, mands are often 

targeted first because they are essential for early learners and can prove important 

for clinical purposes (Albert, Carbone, Murray, Hagerty, Sweeney-Kerwin, 2012).  

Manding as a choice behavior can be defined as allowing an individual to ask for 

a preferred reinforcer.  Providing an opportunity to mand functions as a 

generalized reinforcer just as praise (Greer & Ross, 2008). 

For children who can express wants and needs, vocally or with a 

communication system, it is important to provide an opportunity to do so.  If the 

learner has effective communication skills it would be more efficient to ask about 

preferences and dislikes directly (Wheeler & Richey, 2010, p.  283).  A way to 

incorporate choice making into DTT is by allowing a child to ask for a reinforcer 

contingent upon correct responding.    

In a clinical setting, a brief MSWO was conducted prior to teaching 

sessions so that clinicians could use the selected reinforcer throughout teaching 

sessions (Tullis et al., 2011; DeLeon & Iwata, 1996).  If children can 

communicate effectively, identifying reinforcers as the target response is taught 

may be possible.  Allowing the individual to mand for reinforcers may not only be 

beneficial for the overall learning experience but may also foster language 

acquisition.   

The present study evaluated the effects of providing the opportunity to 

mand as a reinforcer during DTT on skill acquisition.  A secondary purpose was 
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to compare the efficiency of skill acquisition between the opportunity to mand 

and instructor-selected stimuli.  Additionally, instances of problem behavior were 

compared across conditions.  

 
Method 

Participants 

 Participants included three children diagnosed with ASD.  All participants 

were recruited from a clinic providing intensive behavioral intervention located in 

the southeastern United States.  In order to be included, participants were required 

to have a diagnosis of ASD and be between the ages of two and thirteen.  A 

psychologist diagnosed all participants independent of the study and prior to 

receiving services at the intervention center.  In addition, participants were 

required to have a manding repertoire and tacting in their treatment goals.   

 Elani was a 4-year-old girl diagnosed with ASD who received 15 hours 

per week of intensive behavioral intervention services.  Elani engaged in 

maladaptive behavior such as: Noncompliance, aggression, property destruction, 

elopement and negative vocalizations.  Elani manded using “I want” or “___, 

please” to gain preferred items.  She also manded to interrupt aversive activities 

by saying “break” or something similar.  However, she needed some prompting to 

emit the response on some occasions.  Elani was assessed with the Verbal 

Behavior Milestones Assessment and Placement Program (VBMAPP; Sundberg, 
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2008).  In the most recent assessment, Elani demonstrated some skills in the area 

of tacting for Level 2 of the VBMAPP.   

 Johanna was an 8-year-old diagnosed with ASD who received 15 hours 

per week of intensive behavioral intervention services.  Johanna was enrolled in a 

K-3rd grade supportive unit class at a school located in the southeastern United 

States.  At school, Johanna received speech therapy once a week.  Johanna 

engaged in echolalia when asked questions and demonstrated a deficiency in 

syntax skills.  Johanna engaged in maladaptive behaviors such as: Self-injurious 

behavior (SIB), aggression, flopping, tantrums and property destruction.  Johanna 

used “I want” and/or “can I have” when manding for preferred items and 

activities.   Johanna demonstrated skills in the area of tacting for Levels 1 and 2 of 

the VBMAPP.   

 Jolene was a 2-year-old diagnosed with ASD who received 30 hours per 

week of intensive behavioral intervention services.  Jolene engaged in 

maladaptive behaviors such as: tantrums, motor stereotypy, property destruction, 

screaming and noncompliance.  Jolene spontaneously emitted four-word mands 

for preferred items and activities.  In addition, Jolene was able to mand to stop 

aversive situations by saying “I’m all done” or “break please.” Jolene 

demonstrated skills in the area of tacting for Levels 1 and 2 of the VBMAPP.   
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Setting and Materials 

 Sessions were conducted in a treatment room at an autism treatment clinic 

located in the southeastern United States.  Materials included a table, two chairs, 

stimulus cards, color index cards, 5-10 known preferred items, data sheets and a 

session log.  Stimulus cards were images of the targets (i.e., community helpers, 

noun/verb combinations) that were taught.    

Experimental Design 

 A nonconcurrent multiple baseline across participants design was used to 

compare the conditions.  The three conditions included opportunity to mand 

(OTM), instructor-selected (IS) and control.   

Measures 

 Dependent variable.  The dependent measures were the percentage of 

correct tacts for selected targets, frequency of problem behavior and duration of 

session.  Correct responding was recorded when, in the presence of the stimulus 

card, the participant verbally stated the correct answer.  Incorrect responses 

included stating a tact that did not correspond with the picture or object that was 

shown on that trial, saying “I don’t know,” and/or failing to respond within 5 s of 

the presentation of the stimulus card.   

 Interobserver agreement and treatment integrity.  A trained observer 

collected data independently of the primary observer during at least 30% of total 

trials across all conditions and participants.  If both observers scored a correct, 
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prompted or incorrect response for the same trial it was considered an agreement.  

Trial-by-trial agreement was calculated by dividing the total number of 

agreements (occurrence and nonoccurrence) by the total number of trials times 

100 (Cooper, Heron & Heward, 2007).  Interobserver agreement data were 

collected for Elani during 84.6% of sessions and calculated at an average of 99% 

(range 91.7%-100%).  Interobserver agreement data were collected for Johanna 

during 41.7% of sessions and calculated at 100%.  Interobserver agreement data 

were collected for Jolene during 37.5% of sessions and calculated at an average of 

99.5% (range 97.2%-100%). 

 Treatment integrity data were collected on at least 33% of sessions across 

all conditions to evaluate the level that the procedures were implemented with 

fidelity.  A trial was scored as correctly implemented if the experimenter started 

the timer, delivered the correct instruction, provided the correct consequence and 

stopped the timer.  The score was calculated by dividing the number of correctly 

implemented trials by the total number of trials and multiplying by 100 (Cooper, 

Heron, Heward, 2007).  Treatment integrity data were collected for Elani during 

54.5% of sessions with a mean score of 98.2% (range 75%-100%).  Treatment 

integrity data were collected for Johanna during 41.7% of sessions with a mean 

score of 100%.  Treatment integrity data were collected for Jolene during 37.5% 

of sessions with a mean score of 100%.   
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Procedures 

 Sessions were run during regularly scheduled behavioral intervention 

sessions.  Each session lasted approximately 30 minutes and at least 9 sessions 

were run each week.  Sessions consisted of 36 total trials (12 trials per condition) 

with a short break between each condition.  DTT was used to teach tacting targets 

to participants.  All participants were exposed to the OTM condition prior to the 

IS condition.  The order of conditions was randomized for the remainder of the 

study.  The case managers provided a list of potential targets for all participants 

based on program goals; only 9 were selected for the study.  All targets were 

counterbalanced by a number of syllables across conditions.  Johanna and Jolene 

were taught to tact community helpers.  Johanna was taught to tact community 

helpers such as, farmer, garbageman, librarian, lifeguard, mechanic and 

firefighter.  Jolene was taught to tact community helpers such as, farmer, 

mechanic, lifeguard, doctor, librarian and firefighter.  Elani was taught to tact 

noun-verb combinations such as, cake baking, painting picture, mowing lawn, dog 

licking and cutting paper.    

 Before sessions began, it was verified that the child could mand with 95% 

or greater correspondence for all items identified as reinforcers by interviewing 

their regular therapists.  Five to ten items (e.g., mermaid doll, Shopkins, rice and 

beans, kirby dolls, necklace) were available to use as reinforcers during sessions.   
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Preference assessments.  An MSWO preference assessment was 

conducted prior to the experiment in order to determine colors used for the initial-

link stimulus  (DeLeon & Iwata, 1996).  The three lowest-ranking preferred colors 

were chosen and randomly assigned to a condition (see Appendix B).  The lowest-

ranking colors were chosen in order to prevent associating preferred colors with 

the conditions.  A free-operant preference assessment was planned for every eight 

sessions in order to ensure the most preferred items were being used as 

reinforcers.  Elani was the only participant to have more than eight sessions to 

reach mastery criteria so the free-operant preference assessment was not 

conducted with Johanna or Jolene.  

 Baseline.  A target stimulus card was presented and the verbal antecedent 

stimulus was delivered (e.g., “Who is it?” or “What is happening?”).  Participants 

had 5 s to respond.  No consequences were provided for correct or incorrect 

responses.   

 Opportunity to mand (OTM).   The OTM condition began by presenting 

the initial-link stimulus (e.g., color card) to signal which condition was in place.  

The participant was prompted to touch the card and told: “If you get it right, you 

can ask for what you want to play with.” A stimulus card was presented and the 

verbal antecedent was delivered (i.e., “Who is it?” or “What is happening?”).  As 

in baseline, participants were allowed 5 s to respond.  Three targets were assigned 

to this condition.  Contingent on a correct response, the researcher praised and 
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asked the participant, "What do you want to play with?" A mand resulted in the 

participant receiving access to the desired toy.  Following each trial, the selected 

reinforcer (e.g., toy) was recorded and used to determine reinforcers that were 

provided in the IS condition (described below). 

 Instructor-selected (IS).  The IS condition was identical to the OTM 

condition, except that the initial-link stimulus was a different color card and 

participants were given the instruction, “If you get it right, I will choose what you 

get.” In addition, the reinforcer delivered for each correct response was selected 

by the researcher.  Reinforcer selections were yoked based on previous mand-

opportunity selections.  Contingent on a correct response, reinforcer selections 

from the OTM condition were presented in chronological order.  If there were 

more correct responses in this condition, reinforcers from the top of the list were 

delivered in chronological order.   

 Control.  This condition was identical to baseline except that an initial-

link stimulus was associated with this condition.    

 Condition preference assessment.  Once mastery criteria were reached, 

participants were presented with all three initial-link stimulus cards.  Participants 

were instructed to choose one and then the associated condition was run.  This 

was done a total of three times for each participant.   
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Results 

Figure 1 depicts the percentage of correct responding across all 

participants.  Baseline measures were at 0% for all three participants.  Participants 

reached mastery criteria in an average of seven teaching sessions.   

Elani 

 Opportunity to mand.  Elani demonstrated mastery in 9 teaching 

sessions (108 total trials).  Cumulative duration to mastery was 61.7 min (see 

Figure 2).  Percentage of correct responses averaged 55% (range 25%-100%; see 

Figure 1).  Problem behavior occurrences ranged between 0-6 instances (see 

Figure 3).   

 Instructor selected condition.  Elani demonstrated mastery in 10 

teaching sessions (120 total trials).  Cumulative duration to mastery was 60 min 

(see Figure 3).  Percentage of correct responses averaged 53% (range 8%-100%; 

see Figure 1).  Problem behavior occurrences ranged between 0-13 instances (see 

Figure 3).   

 Control.  The data in the control condition remained at 0% for all 

sessions. 

 Condition preference assessment.  Elani chose the opportunity to mand 

condition two out of three times.  The percentage of correct responding remained 

at 100% during the assessment for this condition (see Figure 1). 
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Johanna 

Opportunity to mand.   Johanna demonstrated mastery in 6 teaching 

sessions (72 total trials). Cumulative duration to mastery was 41.5 min (see Figure 

2).  Percentage of correct responding averaged 49% (range 33%-100%; see Figure 

1).  Problem behavior occurrences ranged from 0-7 instances (See Figure 4).    

 Instructor selected condition.  Johanna demonstrated mastery criteria in 

6 teaching sessions (72 total trials).   Cumulative duration to mastery was 35.9 

min (See Figure  2).  Percentage of correct responding averaged 57% (range 67%-

100%; see Figure 1).  Problem behavior occurrences ranged from 0-9 instances 

(see Figure  4).   

 Control.  The data in the control condition remained at 0% for all 

sessions. 

 Condition preference assessment.  Johanna chose the opportunity to 

mand condition two out of three times.  Johanna chose the control condition once 

(See Figure 1).    

Jolene 

Opportunity to mand.  Jolene demonstrated mastery in 7 teaching 

sessions (84 total trials).  Cumulative duration to mastery was 42.3 min (see 

Figure  2).  Percentage of correct responding averaged 60% (range 8%-100%; see 

Figure 1).  Problem behavior occurrences ranged from 0-2 instances (see Figure 

5).   
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 Instructor selected condition.  Jolene reached mastery criteria in 7 

teaching sessions (84 total trials).  Cumulative duration to mastery was 37.5 min 

(see Figure 2).  Percentage of correct responding averaged 61% (range 33%-92%; 

see Figure 1).  Problem behavior occurrences ranged from 0-2 instances (see 

Figure 5).   

 Control.  The data in the control condition remained at 0% for all 

sessions. 

 Condition preference assessment.  Jolene chose the opportunity to mand 

condition 100% of the time (see Figure 1).   

Discussion 

The purpose of the current study was to evaluate whether the opportunity 

to mand (OTM) could function as a reinforcer during teaching.  A second purpose 

was to compare the OTM for reinforcers to the delivery of an instructor-selected 

(IS) reinforcer.  Results of the current study demonstrate that the OTM resulted in 

increased responding and the acquisition of new material for all three participants.  

However, there was no clear differentiation in acquisition between conditions.  

That is, all participants learned at similar rates in both conditions.  However, 

when a preference assessment was conducted, all three participants preferred the 

OTM condition during two out of three presentations.   
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OTM as a reinforcer 

Though no differentiation in the rate of acquisition was observed between 

conditions, findings contribute to the literature by presenting an alternative 

method of identifying potential reinforcers.  Providing individuals with 

disabilities with choices enables them to be more independent and empowered, 

ensuring individualization outcomes delivered.  Cooper, Heron and Heward 

(2007) expressed the importance of selecting appropriate outcomes and targeted 

behaviors within an ethical framework by having a more in-depth understanding 

of how choice opportunities impact learners.  This study demonstrated that the 

OTM could function as a reinforcer for learners with ASD.  For all participants, 

the OTM resulted in increased responding during acquisition of new tacting 

targets.  This is a promising finding for the overall effectiveness and efficiency of 

determining potential reinforcers during DTT instruction.  However, because 

similar results were found in both the OTM and IS conditions, it is hard to 

determine whether the OTM alone was responsible for the increase in responding 

during the OTM condition.  It could be that the item the participant manded for 

(e.g., toy), served as the reinforcer and was ultimately responsible for the increase 

in responding.  However, the OTM could result in acquiring reinforcing qualities 

through repeated exposure.  Catania (1980) proposed that the preference for 

choice may have may be due to ontogeny, that is, an individuals learned history of 

receiving differential reinforcement for choice making.  A preference for choice 
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has been shown to be conditioned using differential reinforcement with 

undergraduate students (Karsina, A., Thompson, R. H., & Rodriguez, N. M., 

2011).  Thus, if the OTM is frequently followed by a reinforcer an opportunity to 

mand could gain reinforcing qualities in itself.     

Allowing individuals the opportunity to mand as a reinforcer may enhance 

their learning experience.  Preference may change over time and by allowing the 

learner to communicate preferences after each trial, the most potent preferred item 

can be used.  By allowing the child to use the opportunity to mand as a reinforcer, 

the experimenter is also further encouraging more language use.  Although 

preference assessments have been extensively studied and supported by the 

literature, providing the OTM could be an alternative method of identifying 

potentially reinforcing items.  Reinforcer effectiveness may fade, or preference 

may shift over time due to satiation effects.  However, the OTM may aid in 

identifying potential moment-to-moment reinforcers.  Researchers have 

systematically manipulated variables to produce changes in preference, 

suggesting that naturally occurring shifts in establishing operations play a role in 

preference changes over time (Hanley, Iwata, & Roscoe, 2013).  By allowing 

learners the OTM during instruction, it may increase the quality of reinforcers 

used during instruction.  That is, the OTM becomes an establishing operations 

that increases the value of the reinforcers used.  
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In-the-moment reinforcer analysis. In recent years, researchers 

evaluated a variety of methods for identifying potentially reinforcing items.  For 

example, the in-the-moment reinforcer analysis (IMRA) allows the instructor to 

select potentially reinforcing items based on current circumstances rather than 

delivering items previously determined by a formal preference assessments (Leaf 

et al., 2015).  This assessment is similar to providing the OTM in that reinforcer 

selections are identified in the moment rather than before teaching sessions.  To 

identify potentially reinforcing items, “the IMRA takes into account six variables: 

(a) analyzing learner affect; (b) analyzing how the learner interacts with the item;  

(c) how often the teacher utilized the item during previous sessions or trails; (d) 

the learner’s motivation to gain access based upon responding; (e) identifying 

features of other preferred items and incorporating those features into the new 

item; and (f) the teacher’s ability to condition alternative items as reinforcers” 

(Leaf et al., 2015).   

An emerging body of literature compared the use of formal preference 

assessments to an IMRA for the purpose of identifying potentially reinforcing 

items during a work activity (Alcalay et al., 2019; Leaf et al., 2016).  The rate of 

responding during a sorting task was evaluated by comparing the use of a paired-

stimulus (PS) preference assessment (Fisher et al., 1992) to the use of IMRA to 

identify potential reinforcers (Leaf et al., 2016).  Although their findings pointed 

to slight differences in the rate of responding, Leaf and colleagues’(2016) results 
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indicated that the IMRA was more time efficient than the PS assessment.  Alcalay 

et al. (2019) extended this line of research by comparing the IMRA to a multiple 

stimulus without replacement (MSWO) preference assessment by evaluating the 

rate of responding during a sorting task.  Similar to the Leaf and colleagues 

(2016) study there were minor differences in the rate of responding.  However, 

the IMRA was considerably less time consuming than the MSWO.  For example, 

across four participants in the IMRA condition there was no additional time added 

to sessions; whereas the average amount of time added to sessions by conducting 

preference assessments was 28 min (Alcalay et. al., 2019).  Leaf and colleagues 

(2016) also reported the average total amount of time of instructional time and 

assessments across four participants was 2 hr 30 min in the MSWO condition and 

2 hr 9 min in the IMRA condition.  These findings illustrate the positive impact 

that alternative methods of identifying potential reinforcers could provide to the 

field.  That is, efficient identification of reinforcers creates more time for 

teaching.  However, it is possible that providing the opportunity to mand can be 

more time consuming if clients take a long time to make choices.   

OTM Verses IS Condition 

Procedures were based on the Toussaint et al. (2016) study on providing 

choice opportunities as a consequence during instruction.  In the present study, 

participants learned targets at similar rates in both the OTM and IS conditions.  

Two of three participants (Johanna and Jolene) reached mastery of new tacting 
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targets in the same number of teaching sessions across both conditions.  Elani 

mastered new tacting targets in one fewer OTM session than the IS condition.  

This finding was consistent with Toussaint, Kodak and Vladescu (2016), in that 

presenting the opportunity to choose resulted in fewer sessions to reach the 

mastery criterion for two out of three participants.  Importantly, Toussaint et al., 

(2016) noted that small improvements in efficiency can make big differences in 

the long-run.  For example, if one target can be acquired in 12 fewer learning 

trails, then two targets can be acquired in 24 fewer trials, and so on.  If teaching a 

target response can occur in fewer trials, more targets can be incorporated into a 

learning program.  Thus, providing the OTM may be beneficial from a clinical 

perspective, in that more targets within specific programs can be acquired in less 

time if fewer teaching sessions are required to reach mastery.    

Preference for OTM 

 Providing the opportunity to mand to an individual may be the least 

intrusive intervention strategy.  According to the Professional and Ethical 

Compliance Code for Behavior Analysts the least restrictive procedures are 

recommended as such procedures are more likely to be effective (BACB, 2014).  

It is important to follow these guidelines as it ensures ethical practices and are for 

the wellbeing of clients.  The OTM is less intrusive than traditional preference 

assessments, as it is more naturalistic and easily embedded in the context of an 

ongoing activity (i.e., teaching procedures).  All participants in the present study 
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demonstrated a preference for the OTM condition on at least two of the three 

occasions it was evaluated.  Thus, it may have more social validity for learners, 

caregivers and instructors (Wolf, 1978).  Providing more preferred consequences, 

as is the case with the OTM, fosters a therapeutic environment that maintains 

client dignity by allowing more independence and say in programming strategies.  

Similar to the current study, Toussaint et al. (2016) conducted a preference 

assessment which allowed participants to select a preferred condition by selecting 

an initial-link stimulus that was associated with each condition throughout the 

study; all participants displayed a preference for the choice condition.  When the 

preference for choice was evaluated, researchers found that participants selected a 

choice condition versus a condition in which an instructor selected a known 

reinforcer during instruction, even when items received were identical in both 

conditions (Tiger, Hanley & Hernandez, 2006).  Furthermore, Tiger, Hanley and 

Hernandez (2006) increased the work effort during a choice condition and 

learners continued to show a preference for choice.  This illustrates the 

importance of providing choice for learners during instruction.  If having choices 

is preferred by clients, then it would be beneficial to incorporate it into 

individualized curricula. 

The OTM not only effectively allows a learner to select reinforcers in-the-

moment, it aids in strengthening the manding repertoire as well.  However, it is 

important to incorporate correspondence checks prior to implementing the OTM 
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procedure.  Learners with poor correspondence between a verbal response and a 

preferred item may result in the delivery of a less preferred item.  This is achieved 

by allowing the OTM to be offered as a consequence for responding and then 

delivering an item contingent upon a mand.  The OTM may serve as a reinforcer 

for responding while the item delivered serves as a reinforcer for manding, thus 

strengthening the manding repertoire.  Increasing the mand repertoire may be 

beneficial to the quality of life as it enables individuals to get wants and needs 

met (Sundberg & Michael, 2001).    

Potential Pitfalls 

A potential side effect of providing the OTM as a consequence during 

regular programming is the possibility the client may engage in excessive 

manding, which could interfere with daily life.  Specifically, providing the OTM 

may result in a high-rate of manding during inappropriate times.  However, this 

can be addressed by changing the schedule of reinforcement to an interval 

schedule, which tends to produce low to moderate rates of responding (Wayne, 

Fisher, Saini, Owen,  & Jones, 2015).  Another problem that could arise would be 

if the mands occurred at times they could not be honored (e.g., an iPad may not be 

available in church).  This could be addressed by teaching the client a tolerance 

response to delayed reinforcement (Ghaemmaghami, Hanley & Jessel, 2016).   

The availability of desired items may be problematic in session as well. 

The items may be unavailable, such as when a preferred toy breaks or another 
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child is playing with it.  Another possibility is that the item or activity may be 

impractical to deliver during instruction.  For example, some children may mand 

to go outside or for an activity that requires longer engagement.  Honoring such 

mands after each trial would result in teaching sessions being longer than 

necessary.  A potential solution to this problem would be to incorporate a token 

system (Hackenberg, 2009) in which minutes can be earned to engage in desired 

activities that are time-consuming.   

Finally, a limitation was that the delay between the mand and item 

delivery during the OTM condition could not provide researchers with an accurate 

comparison in duration across conditions.  In this study, the cumulative duration 

to mastery was less in the IS condition across all participants.  However, this was 

suspected due to the latency between the OTM and the delivery of the selected 

item which was due to the time it took for the participants to mand. For example, 

there were some occasions in which Elani would just sit and wait for the next 

instruction after a correct response instead of manding.  This could be due to her 

history with a leaner schedule of reinforcement during instruction. During these 

instances, the experimenter asked Elani “what do you want” in order to deliver a 

preferred item contingent on an independent correct response.  In the IS condition, 

there was no delay between correct responding and delivery of an item since the 

instructor already knew which item was to be delivered.   
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Problem Behavior. The participants engaged in a variety of problem 

behaviors during some sessions, including noncompliance, negative vocalizations, 

property destruction and elopement.  Overall, occurrences of problem behavior 

were slightly lower in the OTM condition than in the IS condition.  Additionally, 

participants occasionally manded for an item that was different than the one 

programmed for delivery during the IS condition. When the IS item was 

delivered, problem behavior ensued on some occasions.  Elani engaged in 

property destruction and negative vocalizations during the IS condition when 

items she manded for were not delivered.  She also exhibited noncompliance, 

although this was observed in both conditions.  Johanna engaged in aggression, 

flopping and negative vocalizations when she received an item in the IS that she 

did not want.  Johanna would often push items away and say “no” when the IS 

items were presented. Although Jolene engaged in very little problem behavior, 

there were instances of negative vocalizations when mands were not honored 

during the IS condition.  The occurrence of alternative mands during the IS 

condition were not formally recorded, although some instances of no engagement 

were noted for some sessions.  Future studies should consider measuring the 

number of mands for other items during the IS condition.  

Though problem behavior was observed due to denied access, the OTM 

could still serve as an ideal procedure for certain learners.  For example, a client 

who engages in problem behavior evoked by denied access could be an optimal 
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candidate for this procedure.  The OTM could provide more opportunities for the 

client to practice the appropriate behaviors in the presence of the establishing 

operation when denied access to a preferred item.  Mace, Pratt, Prager and 

Pritchard (2011) evaluated methods of saying “no” to avoid the escalation of 

problem behavior with a 13-year-old child diagnosed with ASD.  First, a response 

class hierarchy was identified by denying a preferred item contingent on each 

target behaviors (i.e., loud vocalizations, disruptions, aggressions/threats of 

aggression) and evaluating whether the problem behavior would still escalate if 

the item was provided at each point in time (Mace, Pratt, Prager, & Pritchard, 

2011). Mace and colleagues (2011) then evaluated saying “no” by (a) denying 

access and providing an alternative preferred activity and  (b) using the premack 

principle.  Results demonstrated that problem behavior was successfully 

deescalated by providing choices or arranging a contingency which resulted in 

gaining access to the request (Mace, Prate, Prager, & Pritchard, 2011).  This is an 

important comparison to the present study in that providing a choice could lead to 

decreasing problem behavior. Providing the OTM more consistently in 

programming could be beneficial in reducing problem behavior evoked by denied 

access.  

Limitations and future directions 

Although the current study contributes to the existing literature, some 

limitations are worth noting.  Discrete trial teaching (DTT) is often incorporated 



   
 

 
 

35 

into early intensive behavioral intervention (EIBI) programs in order to facilitate 

skill acquisition.  Typically, this is done at a table with known reinforcers, 

previously identified through preference assessments and readily available to 

deliver contingent on correct responding.  Though this is not the only procedure 

used in EIBI, it is commonly used in early intervention (Paden & Kodak, 2015).  

All participants in the present study were previously exposed to DTT 

methodology.  The instructional history of participants may have played a role in 

the efficiency with which they were able to master targets in both conditions 

(Toussaint et al., 2016).  It is likely that the teaching conditions in the IS condition 

resembled regular EIBI sessions.  That is, participants were accustomed to sitting 

at the table during work tasks and receiving instructor-selected items as 

reinforcers.  Therefore, participants may have learned at similar rates due to that 

history.  Additionally, participants were taught new targets within a specific 

operant class with which they were already somewhat familiar (i.e., tacting.  

Thus, subsequent tact targets may be acquired more quickly due to this history.  It 

is possible that providing the OTM may play a more important role with 

unlearned skills.  Future studies should consider teaching targets that are more 

difficult. This may help in determining if there are any differences in efficiency of 

skill acquisition across conditions.  

Secondly, as previously mentioned, the manded item may be functioning 

as the reinforcer, not the OTM.  If this was the case, the OTM would create a 



   
 

 
 

36 

delay to the reinforcer as well as increasing the response effort to then acquire the 

item (e.g., toy).   It is difficult to tease these variables apart.  However, prior 

researchers developed an assay to address this problem. Tiger, Hanley and 

Hernandez (2006) attempted to isolate the reinforcing effects of choice-making 

opportunities from the items selected. The work effort in the choice condition was 

progressively increased while the effort in the no-choice and control conditions 

was held constant (Tiger, Hanley & Hernandez, 2006).  Findings of the Tiger, 

Hanley and Hernandez experiment were successful in showing that choice 

opportunities were more valuable than decreased work effort, demonstrating that 

the participants preferred having a choice.  Future research may replicate this 

procedure to further evaluate whether providing the OTM can function as a 

reinforcer itself, apart from the reinforcing value of the preferred item.   

It is important to note the quality of potential reinforcers that were 

included.  This study used stimuli that were highly preferred for each participant.  

It is possible that more salient differences would be observed if lower preferred 

items were used as suggested by Northgrave, Vladescu, DeBar, Toussaint and 

Schnell (2018).  Future researchers may want to investigate this possibility. 

Future studies might control for the delay to reinforcement in the IS 

condition by yoking it to the OTM condition.  This would help ensure an accurate 

comparison in duration across conditions.  Considering the previous 

considerations, may aid in showing a true picture of total duration and further 
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illustrate a differentiation in number of learning sessions needed to master a target 

across conditions.  However, this may be a learner-specific recommendation as 

not all had a long latency between the mand and delivery of an item.  For 

example, learners who just acquired a manding repertoire may take longer to 

mand and possibly have longer durations.  

Results from this study have applied implications. The effectiveness of 

having a child chose reinforcers versus having an instructor choose was evaluated. 

Although both conditions facilitated mastery of targets at similar rates, it is 

important to consider learners’ preferences.  Toussaint and collogues (2016) 

demonstrated that choice as a consequence was more efficient in two of three 

participants.  This study only showed that an OTM, another form of providing 

choice, was slightly more efficient with one participant.  Thus, incorporating more 

programs could be a potential benefit of incorporating the OTM method during 

instruction in applied settings. If learners achieve mastery at faster rates, it could 

lead to incorporating more programs into education plans.  Some concerns arise in 

using the OTM as a consequence during teaching, such as mands that cannot be 

honored or mands that would be time-consuming to honor.  It might be beneficial 

to provide the OTM as a consequence in conjunction with typical reinforcer 

selection methods.  In other words, for some trials the instructor delivers a 

consequence based on the results from a preference assessment and other trials an 

OTM is provided.  Having the choice of task combined with an opportunity to 
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mand could increase responding and reduce problem behavior, which could in 

turn impact the desired outcomes of treatment.  
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Figure 1. Percentage of correct responding across all participants  
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Figure 2. Cumulative duration to mastery in minutes across participants (top tier) 

and comparison across conditions (bottom tier).  
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Figure 3. Graph depicting the frequency of problem behavior for Elani.  
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Figure 4. Graph depicting the frequency of problem behavior for Johanna.   
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Figure 5. Graph depicting the frequency of problem behavior for Jolene.   
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Appendix A 
 

Sample Datasheet 
 

 


