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This study evaluated whether picture exchange communication system (PECS) 

training would result in the development of conditional relations among corresponding 

pictures, objects (reinforcers) and spoken words used in PECS training with learners 

with developmental disabilities.  Three participants with autism and mental retardation 

were trained to use PECS.   Match-to-sample procedures were used to assess all 

possible conditional relations among stimuli before, during, and after PECS training. 

None of the three participants in this study acquired conditional discriminations involving 

the pictures, reinforcers, and spoken words used in their PECS training. 
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INTRODUCTION 

The picture exchange communication system (PECS) has been widely 

recommended as an augmentative communication system for learners with 

developmental disabilities (Bondy & Frost 1993, 1994).  In this system, the learner is 

taught to use pictures (or text cards for some learners) to communicate.  A manual 

written by the developers of PECS outlines systematic procedures for teaching the 

necessary skills in a series of phases. In the first phase, the learner is taught to hand a 

single picture of an item that is highly preferred by the learner to a communication 

partner with physical guidance from a prompter. The communication partner accepts the 

picture and immediately gives the learner the reinforcer represented by the picture while 

acknowledging the request and naming the reinforcer (e.g., “Sure, you can have a 

cracker.”). That basic exchange procedure is then taught with a variety of pictures, one 

at a time.  Then the pictures are attached by velcro to the cover of a small ring binder 

that serves as the learner’s communication book.  In Phase II the learner is taught to 

exchange the picture with the communication partner and the communication book 

located at varying distances from the learner.  In Phase IIIa, the learner is taught to 

select a target picture instead of a picture representing a non-preferred item.  In Phase 

IIIb the learner is taught to select and exchange a target picture from a field of pictures 

of several preferred items (Bondy and Frost, 2002).   

Bondy and Frost (1994) promote PECS as a naturalistic communication system 

with several advantages for learners with autism: (a) The exchange requires few 

complex movements, making the system suitable for learners with motor impairments; 

(b)  PECS minimizes prompt dependency by avoiding verbal prompting by adults; (c) 
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the basic PECS procedures are easy to train; (d) generalization strategies are 

embedded within the recommended PECS teaching sequence  (Bondy & Frost, 1993, 

1994, 2001; also see Charlop-Christy, Carpenter, Le, LeBlanc, & Kellet, 2002; 

Schwartz, Garfinkle, & Bauer, 1998).  

According to Bondy and Frost (1994), PECS has several additional benefits. The 

only prerequisite skill a learner must have to participate in PECS training is indicating 

preferred items by pointing or reaching. In contrast, both speech and sign language 

require learners to have verbal and motor imitation skills before they can benefit from 

training on those communication modes.  Bondy and Frost (1994) assert that picture-

pointing communication methods are more complex than PECS because they require 

learners to match pictures to objects (preferred items).  Speech, sign, and picture-

pointing methods often utilize social or arbitrary reinforcers, while PECS uses child-

chosen reinforcers.  Additionally, the initial behavior trained in the PECS system is 

requesting, while speech, sign, and picture-pointing communication training often begin 

by teaching learners to imitate. Bondy and Frost argue that teaching the learner to 

imitate first is a drawback because it delays the acquisition of functional communication. 

They contend that PECS training produces symbolic communication skills, in that 

learners come to use pictures – and in some cases, printed words – to represent 

objects, people, actions, and adjectives in their interactions with others (Bondy & Frost, 

1994). 

Despite the widespread use of PECS with learners with developmental 

disabilities, there has been relatively little experimental research on the efficacy of the 

system.  One set of investigators examined the rate of acquisition of PECS in 31 
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preschool children with autism and other developmental disabilities.  PECS was taught 

in play-based classrooms. The participants mastered PECS Phase I in an average of 

two months, Phase II in an average of two additional months, and Phase III in an 

average of three additional months.  The authors then examined concomitant outcomes 

of PECS training.  They collected language samples on 18 participants during three 

observations conducted during snack and free-choice times.  The language samples 

were subsequently coded for form (gestures, vocalizations, manual signs, PECS 

exchanges, verbal) and function (requesting, commenting, protesting, responding, 

none). Results indicated that spontaneous vocalizations of new words increased in 

children characterized as “talkers” when they entered the study (i.e., they used five or 

more words in initial observations conducted prior to PECS training) in both free choice 

and snack situations. Non-talkers (those who used five or fewer words in initial 

observations) showed a slight increase in spontaneous vocalizations of new words 

during free choice situations, but no change during snack situations following PECS 

training.  Regarding communicative functions, four patterns emerged from the data 

collected during snack and three patterns emerged from data collected during free 

choice sessions.  For example, during snack, nine participants’ data showed an initial 

pattern of frequent requesting and a lower rate of commenting.  For five children, 

requesting was the only function observed during snack time.  Overall, 44% of the 

children in this study were reported to acquire spontaneous functional spoken language 

(Schwartz et al., 1998). Because the study was descriptive rather than experimental, 

however, it is impossible to determine whether the PECS training per se was 
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responsible for any of the reported changes in the participants’ communicative 

behaviors.    

 Another study examined the effects of PECS training on the spontaneous 

communication and social interactions of a 6-year old girl with autism using a multiple 

baseline design across settings.  Prior to learning PECS, the participant spoke in 1-2 

words and used gestures and eye contact to communicate.  Data on spontaneous 

language (requests, comments, and expansions) were collected during 10-min samples 

during leisure and snack time at home and at school.  Duration of social interactions 

(sharing materials, taking turns, asking and answering questions, and extending play 

initiations) was also measured.  Peers present during the social interaction periods were 

trained to keep the participant engaged during play.  After PECS training, the frequency 

of requesting using picture or pictures plus verbalizations increased in all settings. The 

duration of social interactions increased in one of the two school settings (journal) and 

did not increase significantly in the other school setting (centers) or at home.  Follow-up 

sessions showed an increase in the duration of social interactions in journal and in 

centers in comparison to the final treatment phase.  One limitation of this study was that 

the design did not allow a determination as to whether changes in the participant’s 

social interactions were due to the PECS training she received, the social skills training 

provided to her peers, or both (Kravits, Kamps, Kemmemer, & Potucek, 2002). 

 Using a multiple baseline design across participants, another set of investigators 

examined outcomes of PECS training with three boys with autism aged 12 years, 3 

years 8 months, and 5 years 9 months. None of the participants exhibited spontaneous 

speech (i.e., speech that occurred in the absence of a vocal stimulus or vocal prompt) at 
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the outset of the study.  Before, during, and after PECS training, the participants were 

observed during free-play sessions in which age-appropriate play materials were 

available, and during academic sessions during which academic tasks were presented.  

During the free-play and academic sessions, observers provided five spontaneous 

speech opportunities and five verbal imitation opportunities to each child.  A 

spontaneous speech opportunity occurred when the observer held up a preferred item 

for 10 sec without providing any vocal models.  Appropriate vocalizations resulted in 

access to the preferred item, and no vocalizations resulted in continuation of the play or 

academic activity.  A verbal imitation opportunity occurred when the observer held up a 

preferred item and modeled a word or phrase related to the item.  Imitating the word or 

phrase resulted in access to the item, and no vocalization resulted in no response by 

the observer.  Data were also collected on several social-communicative and 

problematic behaviors.  All three participants demonstrated gains in spontaneous 

speech and vocal imitation after PECS training.  Mean length of utterance increased for 

two of the three participants.  In addition, intervals with cooperative play, joint attention, 

or eye contact as well as requests and initiations increased after PECS training.  For the 

two participants for whom data on problem behavior (e.g., tantrums) were collected, 

there were decreases in problem behavior after PECS training (Charlop-Christy, 

Carpenter, Le, LeBlanc, & Kellet, 2002).  

 Carr and Felce (2007) compared communicative outcomes for a group of 24 

children with autism who received 15 hours of PECS training versus a control group of 

17 children with autism who did not receive PECS training.  Children in both groups 

were observed for two hours in various group and individual classroom activities six 
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weeks prior to baseline (T0), at baseline (T1), and after 15 hours of PECS training (T2).  

During those observations, the frequency and type of child-to-adult initiations were 

recorded, both linguistic (i.e., speech, sign, or pictures/symbols) and non-linguistic. 

There was no statistically significant difference in the mean frequencies of child-to-adult 

communications between observations T0 and T1 for either group.  There was no 

statistically significant difference in the mean frequencies of child-to-adult 

communications between the PECS training group and the control group at T1.  In the 

PECS group, there was a statistically significant increase in the mean frequency of 

child-to-adult communications between observations at T1 and T2, mostly in the use of 

pictures/symbols; no statistically significant increase was seen in the control group.   

 In another study, investigators examined the outcomes of PECS training with a 6-

year-old boy with autism who had no functional language using an ABCD arrangement.  

A baseline assessment revealed that the boy did not comply with simple instructions; 

therefore, he was trained to follow simple instructions prior to PECS training.  An 

increase in intelligible vocalizations (i.e., mands, initiations other than mands, and new 

words) was seen after PECS training.  A decrease in cumulative television watching and 

increase in appropriate play (i.e., using toys as designed, interactive contact with 

another person) were also observed.  One limitation of this study was that the 

observations were conducted in a home setting which included many uncontrolled 

variables; another was the lack of an appropriate experimental design.  In addition, the 

decrease in television-watching and increase in appropriate play began during the 

compliance training phase and continued throughout PECS training.  It is therefore 
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unclear if the observed changes were a result of PECS training, compliance training, or 

both (Anderson, Moore, & Bourne, 2007). 

 One study compared the effects of PECS training and sign language training 

using an alternating treatments design with two school-aged children with autism 

(Tincani, 2004).  First each child’s skills in imitating 27 hand movements were 

assessed.  One participant demonstrated what were characterized as moderate motor 

imitation skills, while the other participant demonstrated weak motor imitation skills.  The 

participant who demonstrated moderate motor imitation skills acquired sign language 

more rapidly than PECS.  The participant with weak motor imitation skills acquired 

PECS more rapidly than sign language.  Both participants made more vocalizations 

while requesting in the sign language sessions than the PECS sessions; however, an 

increase in vocalizations comparable to the sign condition was seen after a change to 

the PECS training procedure was made for one participant.  The results of this study 

suggested that further research is needed to evaluate the prerequisites necessary for 

and outcomes of various communication training methods.  

 Ganz and Simpson (2004) assessed the emergence of vocalizations after PECS 

training in three students with autism who had no previous PECS experience and 

limited functional speech. These investigators used a single-subject design which they 

described as closely resembling a changing-criterion design.  An increase in intelligible 

vocalizations was seen with all participants; one participant’s vocalizations increased in 

phase IV of PECS training and vocalizations by the other two participants increased in 

phases III and IV of PECS training.  Those increases were documented during training 

sessions; generalization to other settings was not evaluated.  The mean length of 



 

 

 

8

utterance increased for all participants.  Two of the participants began using adjectives 

in their requests by the end of PECS training.  Those participants had training in 

adjective naming prior to PECS training, highlighting the need for research to evaluate 

the relation between pre-existing or prerequisite skills and the outcomes of PECS 

training.   

Most of the studies just reviewed focused on changes in communicative forms 

and functions that may result from PECS training.  Green, Ames, Bellone, Hutt, and 

Occhino (unpublished) took a different approach to evaluating the effects of PECS 

training than did other researchers. They reasoned that if PECS training produces true 

symbolic communication skills, learners who receive PECS training should be able to 

demonstrate that corresponding pictures, objects (reinforcers), and spoken words used 

in that training are related conditionally. For instance, in order to use pictures to request  

specific reinforcers, the PECS trainee must learn that one and only one picture is 

“correct” in the presence of, or goes with,  each reinforcer. To illustrate, handing the 

trainer a picture of cookie will result in the trainer giving the learner a cookie, while 

handing the trainer a different picture will produce a different specific reinforcer. If 

crackers are the only reinforcer available, handing the trainer a picture of crackers will 

result in reinforcer delivery, while handing her a picture of cookie will not. Those 

performances involve conditional discrimination contingencies, in that each picture is 

discriminative for reinforcement if and only if a particular reinforcing object is available. 

Therefore, if PECS training is effective, it should result in the establishment of 

conditional relations between objects (reinforcers) and their corresponding pictures. 

Those relations should be bidirectional or symmetric, in that corresponding pictures and 
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objects should be related conditionally regardless of which stimulus is presented to the 

learner first (Green, 2001; Green & Saunders, 1998; Sidman, 1993).  

If PECS training produces symbolic communication skills, it should establish 

conditional relations not only among pictures and reinforcers, but also among spoken 

words and the corresponding pictures and reinforcers. That is, a learner should be able 

to select specific pictures and objects in the presence of corresponding words spoken 

by others. For instance, if a trainer says “cookie,” the learner should select the picture of 

cookie and not the picture of crackers, and if the trainer says “cracker” then the picture 

of crackers and not the picture of cookie should be selected. These are auditory-visual 

conditional discriminations. Unlike relations between pictures and reinforcers, however, 

conditional relations between spoken words and corresponding pictures and reinforcers 

are not trained directly in the standard PECS protocol.  Instead, spoken words are 

simply presented concurrently with corresponding pictures and reinforcers at the point 

of exchange. For instance, when the learner hands the trainer a picture of a cookie and 

cookie is available as a reinforcer, the trainer says something like “Oh, you want a 

cookie” while giving a cookie to the learner.  The spoken word is paired with the visual 

stimuli, but the PECS contingencies do not require learners to select pictures 

conditionally in the presence of the spoken words. In fact, learners do not have to 

discriminate or attend to the spoken words at all in order to satisfy PECS contingencies; 

simply handing over the “correct” picture will result in reinforcer delivery. Some research 

has shown that merely pairing auditory and visual stimuli, as is done in PECS training, 

often does not suffice to establish conditional relations among those stimuli in learners 

with developmental disabilities (e.g., Serna, Stoddard, & McIlvane, 1992; Stoddard & 
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McIlvane, 1989). If PECS trainees do not learn which spoken words go with the pictures 

and objects used in PECS training, the argument can be made that they have not 

acquired true symbolic communication skills.  

Green, Ames, Bellone, Hutt, and Occhino (unpublished) were the first to directly 

test if PECS training establishes conditional relations among pictures, objects, and 

spoken words. They reasoned that if PECS training produces symbolic communication 

repertoires, the corresponding pictures, objects, and spoken words used in that training 

should not only be related conditionally, they should also prove  substitutable for – or 

equivalent to – one another following PECS training.  Using the Sidman stimulus 

equivalence model as a framework (e.g., Sidman, 1993; Sidman & Tailby, 1982), these 

investigators asked whether PECS training would establish conditional relations among 

corresponding symbols, objects, and spoken words.  Match-to-sample (MTS) 

procedures, which are commonly used to assess and train conditional stimulus relations 

(Green, 2001; Green & Saunders, 1998), were used to assess all possible conditional 

relations among stimuli before, during, and after PECS training in a multiple baseline 

design across three sets of stimuli per participant, replicated across three participants 

(school-aged boys with autism and mental retardation).  Results showed that for one 

participant, relations among objects, printed words, and spoken words in all three sets 

emerged during or following the first three phases of PECS training.  The other two 

participants demonstrated relations among the visual stimuli (objects and printed words 

or line drawings) used in their PECS training, but no relations among spoken words and 

any of the visual stimuli were demonstrated reliably even after many repeated trials on 

which those words were paired with the pictures or printed words and objects 
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(reinforcers). Green et al (unpublished) also assessed changes in the form, or 

topography, of requesting responses made by their participants over the course of 

PECS training. If PECS training produces symbolic communication repertoires, one 

might expect that the requesting topographies of learners with autism would shift over 

the course of PECS training from pre-symbolic forms like reaching for reinforcers or 

pulling an adult’s hand towards a reinforcer to more advanced forms like exchanging 

pictures for reinforcers or even requesting items vocally. Some increase in symbolic 

requesting topographies was exhibited by one participant in the Green et al 

(unpublished) study, but not the other two.      

The current study replicated the portion of the study by Green et al. 

(unpublished) that evaluated whether PECS training would result in the development  of 

conditional relations among corresponding  pictures, objects (reinforcers) and spoken 

words used in PECS training with three learners with autism and mental retardation.   
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METHOD 

Participants 

All participants were students at a private school for students with autism.  

Participant 1 was a 6-year-old Caucasian female who had a diagnosis of autism and 

epilepsy.  Psychoeducational testing completed by an independent evaluator 14 months 

prior to her enrollment in the study showed a score of 40 on the Childhood Autism 

Rating Scale, indicating severe autism.  Vineland Adaptive Behavior Scales scores 

were low in all domains (standard scores of 52 in the communication domain, 59 in the 

daily living skills domain, 59 in socialization, and 74 in motor skills; a standard score of 

100 is average).  Her primary mode of communication at the beginning of the study was 

pointing with an isolated index finger to desired items.  Prior to her participation in this 

study, she had no exposure to the picture exchange communication system.   

Participant 2 was a 7-year-old Caucasian male with a diagnosis of autism.  

Psychoeducational testing completed by an independent evaluator 2 years prior to 

enrollment in the study yielded a score of 39.5 on the Childhood Autism Rating Scale, 

indicating severe autism.  His standard score on the Bayley Scales of Infant 

Development (2nd edition) was <50, and the age equivalent score was 19 months. 

Vineland Adaptive Behavior Scales scores were low in all domains (standard scores of 

57 in the communication domain, 63 in daily living skills, 57 in socialization, and 59 in 

motor skills).  His primary mode of communication at the beginning of the study was 

pointing to desired items.  Prior to his participation in this study, he had no exposure to 

PECS.   
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Participant 3 was a 9-year-old Caucasian male with a diagnosis of autism.  

Psychoeducational testing completed by an independent evaluator one year prior to the 

participant’s enrollment in the study showed that his IQ score on the Leiter International 

Performance Scale-Revised Edition was 34, or extremely low.  His score on the 

Childhood Autism Rating Scale was 56.5, indicating severe autism.  The composite 

standard score on the Vineland Adaptive Behavior Scales: Class Edition was 53, and 

the age equivalent was 1yr 2 mos.  The Developmental Profile II administered to this 

participant produced an IQ score <35. His primary mode of communication at the 

beginning of the study was reaching towards or grabbing desired items.  He had limited 

exposure to PECS (i.e., trial periods conducted by a speech and language pathologist) 

prior to his participation in this study.  

 A fourth participant started the study, but exhibited problem behaviors that 

interfered with PECS training in phase I (e.g., whining, hitting her leg with her fist, 

crying) and was released from the study.  Data on this participant are not reported. 

 

Setting and Materials 

All sessions were conducted in a 10 ft x10 ft room at the school containing a 

child’s classroom desk and three chairs. A white foamcore board was used to present 

comparison stimuli in the MTS sessions. The board was 10 in x 30 in with three 4 in x 6 

in frames in which comparison stimuli were positioned.  Three inches separated the 

frames. 

 Preference tests were conducted to identify items for each participant that were 

used as reinforcers in both PECS and MTS sessions.  A list of eight preferred items for 
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each participant was compiled by classroom staff for use in a paired-stimulus 

preference assessment (Fisher, Piazza, Bowman, Hagopian, Owens, & Slevin, 1992).  

Preferred items were presented to the participant in pairs such that each preferred item 

was presented with each other item in both the left and right positions across a total of 

56 trials.  The three items that were chosen most frequently by the learner were used in 

the study.  Preferred items used in the experiment with each participant were: 

Participant 1 -- Hershey Kisses®, M&Ms®, and cheese crackers; Participant 2 -- a pin 

toy, a therapy band, and a squishy ball; Participant 3 -- Starburst® candy, jelly beans, 

and York Peppermint Patties®.  All edibles were stored in small plastic bags from which 

the experimenter extracted items to deliver as reinforcers or to use as stimuli on MTS 

trials.  Laminated photographs of each participant’s preferred items were used in PECS 

sessions (2 in x 3 in photos) and MTS tests (3 in x 5 in photos).  A small black 3-ring 

binder was also used in PECS sessions.  The binder had four pieces of Velcro® affixed 

to the cover for attaching the laminated photographs. 

 

Experimental Design and Overview 

An AB design was used to evaluate the effects of PECS training on MTS 

performances with each participant, and was replicated across participants.  Match-to-

sample tests for conditional relations among all stimuli involved in PECS training were 

conducted in baseline and again after completion of each of the first three phases of 

PECS training with each participant.   
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Match-to-Sample Procedures 

 Standard 3-choice MTS procedures were used to assess conditional relations 

among PECS stimuli (Green, 2001; Green & Saunders, 1998).  Each of the following 

relations were evaluated in separate tests, with sample stimuli listed first: objects-

objects, pictures-pictures, objects-pictures, pictures-objects, spoken words – objects, 

spoken words – pictures. Each MTS test consisted of a block of 9 trials, with each 

sample stimulus presented on three trials in quasi-random order. The same sample 

appeared on no more than two consecutive trials. Comparison arrays were arranged on 

the foamcore board such that each comparison stimulus appeared equally often in the 

left, center, and right positions, and the correct comparison did not appear in the same 

position on more than two consecutive trials.  Match-to-sample tests for all six sets of 

conditional relations were conducted in the same session.   

 Following procedures and criteria established by Green et al. (unpublished), a 

score of 8 or more correct responses in a block of 9 trials was taken as evidence that 

the relations tested were in the participant’s repertoire.  A score of 5, 6, or 7 correct 

resulted in the presentation of an additional 9- trial block testing the same relations; if 

the participant had at least 8 correct responses on that second block, the tested 

relations were deemed to be in the participant’s repertoire. A score of 4 or fewer correct 

responses indicated chance responding and was taken as evidence that the tested 

relations were not in the participant’s repertoire. Blocks with scores of 4 or fewer correct 

responses were not repeated.   

 To start each block of MTS trials, the trainer sat across from the participant at a 

small desk.  Prior to each trial, the trainer arranged the comparison stimuli for that trial 
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on the foamcore board, which was situated on a small chair next to the desk, out of view 

of the participant.  A trial began with the presentation of a sample stimulus on the desk 

in front of the participant, to which the participant was required to respond by touching 

the sample. On trials with auditory samples (spoken words), a 3 in x 5 in white index 

card was placed on the desk concurrently with presentation of the spoken sample, and 

the participant was required to touch the index card.  After the participant touched the 

sample, the comparison board was placed on the desk above the sample stimulus.  

When the sample stimulus was auditory, the stimulus was repeated when the 

comparison array was placed on the desk and again when the participant scanned the 

comparison array.  The target response was pointing to the comparison stimulus that 

corresponded to the sample stimulus presented on each trial within 5 sec of 

presentation of the comparison array.  A correct response resulted in brief praise, 

removal of the stimuli, and a brief intertrial interval (5-10 sec).  An incorrect response 

(i.e., pointing to more than one comparison stimulus, pointing to an incorrect 

comparison, picking up one or more stimuli, or touching one or more stimuli with more 

than one finger) or no response within 5 sec resulted in removal of the stimuli and a 

brief intertrial interval (5-10 sec).  Data were recorded on completion of each trial (+ for 

correct, - for incorrect, NR for no response).  Comparison stimuli for the next trial were 

arranged by the experimenter during the intertrial interval. For participants 1 and 2, 

three demonstration trials were presented prior to each MTS test block to assure that 

the participants could complete the MTS procedures (i.e., touching the sample stimulus 

with one isolated index finger, waiting for the comparison array to be presented, 
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touching one comparison stimulus).  Demonstration trials were not presented for 

Participant 3 due to his observed proficiency with MTS procedures in the classroom.   

 

PECS Training 

 PECS training was conducted as described in the Picture Exchange 

Communication System Training Manual (Bondy & Frost 2002).  At least 10 trials were 

conducted during each session, with a range of 10 to 20 trials per session.  Upon 

completion of 10 trials, the PECS session was continued if the participant continued to 

reach for the picture immediately after the experimenter placed it on the desk. A correct 

response was defined as an unprompted picture exchange as required for the PECS 

training phase that was in effect. Criterion for mastering a phase was 8 correct 

responses for two consecutive sessions. In Phase I, a laminated photo of one reinforcer 

was placed on the table in front of the participant, who was required to pick it up and 

hand it to the trainer seated across the desk from him or her.  Phase II required the 

participant to travel around the training room to locate the picture and hand it to the 

trainer.  In Phase IIIa , the picture and a picture of a nonpreferred item were placed on 

the table in front of the participant.  The participant was to select one picture and hand it 

to the trainer, who exchanged it for the corresponding item.  Phase IIIb required the 

participant to select one of two pictures of preferred items and hand it to the trainer, who 

again provided the corresponding item to the participant.  After each phase of PECS 

was mastered (as defined in the PECS manual), MTS tests were conducted.   



 

 

 

18

Interobserver Agreement 

Every session was video recorded; 33% of the recorded sessions were viewed 

and scored by a secondary observer who was trained on the response definitions and 

scoring criteria prior to assisting with the study. The secondary observer recorded the 

participant’s responses in the same manner as the experimenter.  The data recorded by 

the two observers on each trial were compared. If the data recorded by the two 

observers on a trial was the same, an agreement was scored.  Interobserver agreement 

was calculated by dividing the number of agreements by the number of agreements 

plus disagreements and multiplying by 100%. For Participant 1’s responses, the mean 

agreement was 95% (range: 88% - 100%). For Participant 2, the mean was 95% 

(range: 75% -100%). For Participant 3, mean agreement was 97% (range: 90%-100%).  
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RESULTS 

All three participants’ MTS performances are shown in Figure 1. For Participants 

1 and 2, no performances were above chance accuracy levels in baseline or following 

PECS training. Participant 1 mastered phase IIIa of PECS, but did not acquire Phase 

IIIb.  She began displaying behaviors that interfered with the PECS training and MTS 

procedures (i.e., crying, whining, hitting the desk, twisting in chair) during Phase IIIb, so 

her participation in the study was terminated at that point. 

All of Participant 3’s MTS performances were at or below chance accuracy levels 

in baseline.  After phase I of PECS training, this participant matched spoken words to 

pictures correctly on  6/9 trials in one probe session, but that performance was again at 

chance levels in probe sessions that followed phases II and III of PECS training. After 

phase II of PECS training, Participant 3 had 7 correct responses in one session of 

object-picture matching, but in all other sessions, object-picture matching performances 

were at or below chance accuracy levels, as were all other performances throughout the 

remainder of the experiment. 
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DISCUSSION 

 None of the three participants in this study acquired conditional discriminations 

involving the pictures, reinforcers, and spoken words used in their PECS training. These 

results contrast with those obtained by Green et al. (unpublished), described previously. 

Several variables might account for the different results. The participants in the current 

study communicated primarily with gestures when they entered the study, while the 

participants in the experiment by Green et al. (unpublished) used gestures combined 

with manual signs, pictures, or speech.  This suggests that unlike the participants in this 

study, the participants in the Green et al. study may have had some conditional 

discrimination skills prior to starting that study. Another variable that might have played 

a role in this study is the severity of the participants’ impairments.  All three had 

moderate to severe mental retardation and autism. Individuals with severe 

developmental disabilities may not acquire conditional discriminations even after 

intensive training (cf. Green, 2001; Saunders & Spradlin, 1989).  Classroom data for the 

participants in the current study indicated that all three had substantial difficulties 

acquiring auditory-visual conditional discriminations.  In addition, Participant 2’s 

performance on the Bayley Scales of Infant Development indicated that he did not point 

to named pictures or name pictures orally.     

For Participant 1 in the current study, PECS training was not only insufficient to 

establish conditional relations among objects, pictures, and spoken words, it was also 

insufficient for establishing functional use of PECS. This participant mastered phase IIIa 

of PECS training, but did not master Phase IIIb.  Mastery of Phases I and II does not 

require any conditional discriminations, but rather involves only simple discriminations 
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because the learner need only pick up the one picture that is available and hand it to the 

trainer to obtain a reinforcer (Green, 2001).  Mastery of Phase IIIa requires that the 

learner select a picture of a preferred item instead of a picture of a neutral stimulus to 

gain access to the preferred item.  In that phase, it is unclear which of the two stimuli 

(the picture of the preferred item or the picture of the neutral item) exerts stimulus 

control over the selection response.  Selection of the picture of the preferred item may 

be a result of the learner responding away from the neutral stimulus rather than 

responding to the target stimulus (Green, 2001).  When Participant 1 moved from Phase 

IIIa to Phase IIIb, she did not correctly locate the preferred item that corresponded to a 

selected picture, indicating that the previous training did not establish the conditional 

discriminations required for Phase IIIb. Future research should examine whether pre-

teaching object-picture relations using MTS procedures would enhance acquisition of 

PECS performances, possibly using an alternating treatments design to compare 

acquisition of PECS through Phase IIIb with stimuli with which object-picture matching 

was pretrained versus stimuli with which no pretraining was conducted.   

Participants 2 and 3 acquired PECS through phase IIIb, but their performances 

on MTS tests indicated that conditional relations among the stimuli used in PECS 

training were not acquired.  As noted earlier, these participants may have had severe 

deficits in conditional discrimination skills when they entered the study. They might have 

acquired conditional discriminations involving the PECS stimuli with more intensive and 

extensive PECS training than was provided here, but it is likely that direct training on 

both simple and conditional discriminations would be required to enable these 

participants to overcome their entry-level deficits. In particular, research has shown that 
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mere pairing of spoken words with pictures and objects, as in PECS training, is unlikely 

to establish auditory-visual conditional discriminations in learners like these participants  

(e.g., Serna, Stoddard, & McIlvane, 1992; Stoddard & McIlvane, 1989). Instead, direct 

and intensive training on simple auditory discriminations, simple visual discriminations, 

and visual-visual conditional discriminations may be necessary before such learners 

can acquire auditory-visual conditional discriminations (Green, 200; Green et al., 

unpublished).  

Given the importance of symbolic communication and the widespread use of 

PECS as the main mode of communication for many individuals with developmental 

disabilities, future research should evaluate the development of conditional relations as 

an outcome of PECS.  The participants in the present study received training on just the 

first three phases of PECS in a relatively small number of relatively brief sessions 

conducted in a single therapy room. Future studies should evaluate the effects of PECS 

training implemented over a longer period of time in multiple settings on the 

development of conditional relations among the PECS pictures and corresponding 

objects and spoken words.  
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Figure 1: Match-to-sample performances for participant 1 for the items cheese crackers, 
candy Hershey Kisses®, and M&M’s®. 
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Participant 2 MTS Performances
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 Figure 2: Match-to-sample performances for participant 2 for the items pin toy, squishy 
ball, and band. 
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Participant 3 MTS Performances
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 Figure 3: Match-to-sample performances for participant 3 for the items jelly beans, 
Starburst®, and Peppermint Patty®. 
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APPENDIX A 

MATCH TO SAMPLE DATA SHEET
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Participant: 
Date:             Staff: Pretest/ Training/ Posttest 
Level:                  Step:            Reinforcers: 
Samples: 1. __________    Comparisons: 1. __________ 
                2. __________                           2. __________ 
                3. __________                           3. __________ 
 

 SAMPLE L M R +/- 

D1 1   1 2 3  

D2 2   3 1 2  

D3 3   2 3 1  

1 2   1 2 3  

2 3   3 1 2  

3 1   2 3 1  

4 3   1 2 3  

5 1   3 1 2  

6 2   2 3 1  

7 1   1 2 3  

8 2   3 1 2  

9 3   2 3 1  

IOA:                                    Accuracy Total:     /9 

 

Differential Reinforcement  Student touches S+: Immediately deliver brief praise (e.g., 
“Right!”).  Student touches S- or makes NR within 3 sec: Remove materials and turn 
away for 3 sec.  

Mastery Criterion: Correct responses on at least 8 of 9 test trials.  
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APPENDIX B 

PAIRED-STIMULUS PREFERENCE ASSESSMENT DATA SHEET
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Participant _________________________________    
Date ___________________________ 
 
 
Stimulus 
1. 
2.   
3. 
4. 
5. 
6. 
7. 
8. 
 
Trial Left 

position 
Right 

position 
Item 

Selected 
 Trial Left 

position
Right 

position 
Item 

Selected
1 1 2  29 1 7  
2 3 4   30 2 8  
3 5 6   31 4 1  
4 7 8   32 6 3  
5 2 3   33 8 5  
6 4 5   34 2 7  
7 6 7   35 5 2  
8 8 1   36 7 4  
9 1 3   37 1 6  

10 2 4   38 3 8  
11 3 5   39 5 1  
12 4 6   40 6 2  
13 5 7   41 7 3  
14 6 8  42 8 4  
15 7 1  43 2 1  
16 8 2   44 4 3  
17 1 4   45 6 5  
18 3 6   46 8 7  
19 5 8   47 3 2  
20 7 2   48 5 4  
21 2 5   49 7 6  
22 4 7   50 1 8  
23 6 1   51 3 1  
24 8 3   52 4 2  
25 1 5   53 5 3  
26 2 6   54 6 4  
27 3 7   55 7 5  
28 4 8  56 8 6  
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