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INTRODUCTION

Using the same means of communication with the other person helps express one’s 

desires or intentions. Understanding the desires or intentions of disabled persons who 

show problematic behaviors, such as crying, irritation, pestering, and offensive action, 

is not easy. Such problematic behaviors cause trouble for oneself and one’s peer or 

teacher relationships. Furthermore, such behaviors result in one of the most significant 

adverse effects on social integration [1]. Problematic behaviors of disabled students sig-

nificantly affect the psychological exhaustion of special education teachers, lowering 

their efficacy among them [2]. Against this background, the necessity of an appropriate 

response to such problematic behaviors is emphasized in special education, and in this 

context, behavioral intervention has continued to be highlighted. The Ministry of Edu-

cation has expanded its political and financial support for interventions for problem-

atic behaviors in school settings [3].

Students with a moderate level of intellectual disability or autism are often observed 

Purpose: This study delves into the practical implications of behavioral skills training, which 
includes written instruction, modeling, role play, and feedback, on special education teach-
ers’ accurate delivery and maintenance of the picture exchange communication system 
(PECS) procedures. 

Methods: The research involved training two elementary special education teachers and one 
secondary special education teacher, who had no prior experience or training in PECS, to 
implement PECS in the first stage following the behavioral skills training. The study em-
ployed multiple baselines across participant designs, including baseline, written instruction, 
modeling, role play, feedback, and maintenance phases. 

Results: The findings underscore the practical benefits of this training, as it significantly im-
proved the teachers’ performance accuracy in the first stage of PECS and maintained their 
performance accuracy over time, thereby enhancing their effectiveness in the classroom. 

Conclusions: The behavioral skills training indicated that could be training strategy that fo-
cuses on the feasibility of special teachers.
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to attempt nonverbal communication rather than verbal com-

munication in their daily lives. To help students with disability 

acquire communication skills and practice proper communi-

cation, Augmentative and Alternative Communication (AAC) 

methods are adopted. One such AAC method is the Picture 

Exchange Communication System (PECS), a supplementary 

communication tool based on pictures or symbols. This 

method is recognized as an evidence-based practice since its 

positive effects are frequently reported regarding communica-

tion ability, social interaction ability, increase of common in-

terests, and reduction of inappropriate problematic behaviors 

(NCAEP, 2020). In domestic studies, the PECS is reported to 

improve communication skills, facilitate class participation, 

and reduce problematic behaviors [4-7]. As such, helping dis-

abled students with difficulties in verbal communication uti-

lizes the PECS as a strategy to improve their communication 

skills and prevent problematic behaviors. Thus, special educa-

tion teachers must use the PECS in education settings.

There have been various attempts among special education 

teachers, therapists, and parents with a disabled child to im-

prove this strategic ability, and many different training proce-

dures have been developed accordingly [8,9]. Among these, 

Behavior Skills Training (BST) is a training process focusing 

on the practicality of each high-performance accuracy within 

a short time through written instruction, modeling, rehearsal, 

and feedback. BST has been used in training with various in-

tervention strategies, such as Functional Analysis, Discrete 

Trial Teaching (DTT), Incidental Teaching, and Behavior In-

tervention Plans [10-12]. This study aims to teach the PECS to 

special education teachers in the application of BST and to 

examine its effects on the PECS performance accuracy among 

special education teachers.

First, this study presents the effects of BST on PECS perfor-

mance accuracy among special education teachers. They 

were followed by the effects of BST on the PECS performance 

accuracy maintenance of special education teachers.

METHODS

Research participants
Two elementary school special education teachers and one 

middle school special education teacher participated in this 

study. These three were selected among those with no experi-

ence in PECS classes and no experience training in this area. 

Table 1 shows specific characteristics of special education 

teachers participating in this study. 

Training place 
The training employed in this study was conducted at the affili-

ated development center behavioral analysis room of J Pediatrics 

Clinic, D Metropolitan City. The behavioral analysis room was di-

vided into two sub-rooms as large as 10 m² and 7.5 m², respec-

tively. Observing the inside of the 10 m² large room was possible 

through a one-way mirror. The behavioral analysis room included 

training instruments in a basket, such as a communication board, 

photos, preferred stimulus, etc. The room was also equipped with 

the Cannon VIXIA mini X video camera. 

Research tools 
PECS 

This study was intended to test the first step among 6 steps of 

the PECS. Step 1 of the PECS was designed to study Rosales et 

al. [13]. For the first step of the PECS, assignment analysis was 

performed in this study on 14 procedures from configuration 

to response recording. An operational definition is specified for 

behaviors a communication party should practice as in Table 2.

Behavioral skills training

Behavioral skills training was designed based on the previous 

study of Shin et al. [14]. In this study, behavioral skills training 

consisted of the following sections: written instructions 

through a 3-page printout with descriptions and pictures of 

the first step of the PECS; modeling where the researcher and 

collaborator played the roles of the communication partner 

and a child, respectively; role play of the researcher, collabora-

tor, and participants; and participants’ feedback to the PECS. 

PECS performance accuracy checklist

Table 1. Research participant characteristics

Division Major Gender Educational 
experience Highest level of education Workplace

Teacher A Elementary special education F 13 years Graduate school graduate Special class

Teacher B Elementary special education F 3 years College graduate Special class

Teacher C Secondary special education F 8 years College graduate Special school
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Table 2. Definition of each procedure in Step 1 of the PECS

Definition of each procedure 

Preparation 1 Instruments necessary for the PECS (communication board, photos of preferred stimulus, and preferred stimulus) are prepared. 

2 Recording sheets and writing tools to record each child's responses are prepared. 

3 Stimulus elements that children prefer are put in areas out of children's reach. 

4 Before the first attempt, opportunities were given to approach the preferred stimulus, and it was checked if that stimulus was 
preferred. 

Performance 5 One preferred stimulus was placed on the desk, and the photo of the preferred stimulus sticking on the communication board 
was put on the desk. 

6 The communication board with a photo of the stimulus preferred by children was placed within a child's reach (within 30 cm), 
and then the preferred stimulus was presented. 

7 A period of 1 or 2 seconds was given for the child to respond.

8 Point prompting was employed for 1 or 2 seconds when the child did not find the photo. 

9 Physical prompting was done when the child did not reach a hand toward the photo after being given prompting. 

10 When the child picked up the photo and reached a hand, the researcher reached out his palm and received the picture 
immediately. 

11 When the child passed the photo, the corresponding stimulus was presented promptly, along with social reinforcement 
regardless of prompting (with no verbal prompting).

12 The child was given a specific time (20 seconds or less) to approach the stimulus, and then the stimulus was taken back. 

13 After each attempt, the child's response was recorded in the response record sheet.

14 The photo is returned to the communication board while the child is playing with or consuming the stimulus. 

The PECS performance accuracy checklist consisted of the 

preparation and performance sections based on the proce-

dures of step 1 of the PECS. The preparation section evaluates 

4 items regarding preparation for materials, recording sheets, 

and writing tools for PECS education, location of preferred 

stimuli, and opportunities to approach the preferred stimulus 

before the first attempt. The performance section evaluates 10 

items regarding a series of procedures for the first step of the 

PECS. The PECS performance accuracy checklist checks one 

of two items: When the performance is appropriately aligned 

with the operational definition (+) and when an error is in-

volved in the performance (-)—results of a maximum of 10 at-

tempts may be recorded in the recording sheet. As to the 

preparation step, only the first attempt is evaluated. 

Study design
The process consisted of the baseline, behavioral skills train-

ing, and maintenance step. Behavioral skills training consisted 

of written instructions, modeling, role play, and feedback. 

Procedure
In this study, virtual preferred stimuli selected for PECS train-

ing included a toy airplane, automobile, and lion figure. Pho-

tos of the actual toys and figures were taken in 5 × 5 cm photo 

cards. After each training step, participants were given a rest-

ing time of 5 minutes. Step 1 of the PECS was performed 10 

times on the collaborator who played the role of a child, and 

then the performance accuracy was measured after each step 

of training ended. The achievement standard for PECS perfor-

mance was set to an accuracy of 90% for 3 consecutive times. 

Baseline

In the baseline step, no materials regarding PECS performance 

were presented, and no feedback on a special education teacher’s 

performance was given either. Behavioral skills training began 

when the PECS performance accuracy was stable at least thrice. 

Behavioral skills training
Written instructions

In the step of written instructions, participants were given a 

3-page printout and 20 minutes to read about the PECS Train-

ing Manual [15]. The printout includes descriptions of the con-

figuration for the performance of the first step of the PECS, 

preference evaluation, and performance procedures, as well as 

instructions on the communication board, photographing, etc. 

It likewise includes instructions on parts likely to involve mis-

takes in the first step of PECS performance. After 20 minutes, 

printouts were collected. Participants were not allowed to ask 

questions about the first step of the PECS in the step of written 

instructions. 
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Modeling

The researcher provided the collaborator with the role of a 

child, modeling the first step of PECS performance. The re-

searcher performed the first step of the PECS 10 times and let 

participants see it. During the modeling step, participants 

were allowed to read the printout used for written instruc-

tions. In the modeling step, the researcher provided partici-

pants with recording sheets regarding children’s responses, 

and no separate time for Q&As or feedback was provided. 

Role play

The researcher and collaborator played the role of a child al-

ternately. The first step of the PECS was repeated 10 times for 

15 minutes among participants. The researcher and collabo-

rator directed random situations at least twice during the step 

of role play, including the case where no stimulus photo was 

given to participants or no preferred stimulus was selected. 

Before the role play, the printouts about written instructions 

were distributed for 5 minutes and then collected before the 

role play and performance evaluation began. 

Feedback

Participants were asked to perform the first step of the PECS 

with the collaborator who played the role of a child. The re-

searcher provided verbal feedback regarding mistakes and as-

pects to be corrected according to the performance process of 

the first step of the PECS. In addition, the researcher shared 

positive opinions on the fact that participants accurately per-

formed the procedures. During the 10 attempts, feedback con-

tinued to be given within 15 minutes.

Maintenance

After participants met the achievement criteria in the first step 

of the PECS, the maintenance evaluation was conducted two 

weeks after all training was completed to check whether the 

accuracy of PECS performance was correctly maintained. Un-

der the same conditions as the baseline regarding the accu-

racy maintenance of the first step of the PECS, observation 

and evaluation were performed 10 times for 3 days.

Data measurement
The accuracy of participants’ PECS performance was mea-

sured in each step of behavioral skills training and then visu-

alized for comparison. To calculate the participants’ perfor-

mance accuracy, the number of steps performed was divided 

by the total number of steps and multiplied by 100. 

Confidence level comparison between observers
To verify the confidence level of measurement data, an assis-

tant observer was selected in addition to the researcher. The as-

sistant observer was a Class-1 language rehabilitation therapist 

with 7 years of experience attending the master course at the 

Department of Special Education at the time. Confidence level 

was measured comparatively between observers. To determine 

the confidence level between observers, one session in the 

baseline step, 1 session in the written instruction step, 1 session 

in the modeling step, 1 session in the role play level, 2 sessions 

in the feedback step, and 1 session in the maintenance step 

were randomly selected and measured. The confidence level 

between observers was 90.5%.

Intervention fidelity
Of videos of the entire training course, 30% were randomly se-

lected and observed by two doctors of special education. The 

checklist of intervention fidelity evaluation was prepared in 

reference to questions used in the study of Cardon [16], and it 

consisted of the following sections: preparation before PECS 

training, training course, and appropriateness of the perfor-

mance accuracy evaluation process. Nine questions were eval-

uated on the Likert 5-point scale, then the intervention fidelity 

was determined. As a result, the intervention fidelity of this 

study was 4.79 points on average. 

Social validity
The social validity evaluation was conducted among special ed-

ucation teachers who participated in this study after its comple-

tion to measure social validity. The social validity evaluation 

method was prepared with reference to the study of Shin et al. [9]. 

The following aspects were evaluated in the 5-point scale: gen-

eral aspects of behavioral skills training for the first step of the 

PECS, satisfaction with training contents and methods, and so-

cial importance of PECS training. The questionnaire on social 

validity measurement included 6 questions, with the social va-

lidity of this study being 4.90 points on average. 

RESULTS

Effects of behavioral skills training on the PECS 
performance accuracy of special education teachers 

Table 3 shows changes in the PECS performance accuracy of 

special education teachers in each step of behavioral skills 

training.
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Figure 1 shows changes in the performance accuracy of 

participants. In the baseline step before the beginning of be-

havioral skills training, participants’ accuracy was 2.76% (0-

5.4) on average. After completing the training course, the av-

erage accuracy increased drastically to 86.3% (74.2-93.1). 

After the written instruction, the performance accuracy of 

participants was improved to 17.5% (11.0-24.1) on average. After 

the modeling step, it improved to an average of 35.5% (28.5-

45.0). After the role play step, it was improved to 13.0% (9.3-18.2). 

After the feedback step, it was improved to 17.5% (9.4-25.4). To 

meet the standard of achievement in the first step of the PECS, 

participants needed 14.3 times of training (12-17) on average. 

Effects of behavioral skills training on the maintenance of 
the PECS performance accuracy of special education teachers 

The effects of behavioral skills training on maintaining the 

PECS performance accuracy of special education teachers who 

participated in the study were examined among participants. 

Teacher A showed an accuracy level of 92.9%, 100%, and 

100% (97.6% on average) during the maintenance evaluation 

period, indicating that the effects of this training were main-

tained. To meet the standard of achievement in the first step of 

the PECS, Teacher A needed 17 times of training. The accuracy 

level of Teacher B was 92.9% on average, which indicates that 

the performance on the first step of the PECS was maintained. 

To meet the standard of achievement, Teacher B needed 12 

times of training. Teacher C’s training ended in the 14th ses-

sion. The accuracy level was 99.3% on average, and the perfor-

mance in the first step of the PECS was maintained. 

DISCUSSION 

First, the behavioral skills training program consisted of written 

instruction, modeling, role play, and feedback sessions, and its 

positive effects on the performance accuracy of the first step of 

the PECS were verified among participants. This finding sup-

ports the study of Rosales et al. Which reported that behavioral 

skills training was applied to undergraduate and graduate stu-

dents in rehabilitation departments with no experience with the 

PECS. As a result, they learned how to use the PECS. Therefore, 

this can be an effective strategy for training individuals on using 

PECS. In this study, it took 230 minutes on average to meet the 

standard of achievement in the first step of the PECS, which is 

about 50 minutes more than 179 minutes, the average time that 

the previous study by Rosales et al. suggested for training. It 

seems that this difference from the prior research is because the 

steps of written instruction were fixed to 20 minutes, whereas 

the steps of modeling/role play/feedback were fixed to 15 min-

utes in this study. In addition, the standard of achievement for 

accurate performance in the first step of the PECS was set to at 

least 90% for 3 consecutive times in this study, while in the pre-

vious study, it was set to 80%, which is thought to be the cause 

of such difference. Second, in the evaluation of maintenance 

performed after the completion of training, the performance 

accuracy among participants in the first step of the PECS was 

verified to have been maintained, which indicates that behav-

ioral skills training is effective in maintaining the PECS perfor-

mance accuracy of special education teachers. The perfor-

mance accuracy of special education teachers who participated 

in this study was verified to be similar to or higher than that in 

the feedback step, the final step of behavioral skills training. 

This study confirms that behavioral skills training was effec-
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Figure 1. PECS performance accuracy.

Table 3. Changes in the PECS performance accuracy of special education 
teachers 

Division Baseline
Behavioral skills training

MaintenanceWritten 
instructions Modeling Role 

play Feedback

Teacher A 0 11.0 39.5 48.8 74.2 97.6

Teacher B 5.4 29.5 62.4 73.8 91.6 92.9

Teacher C 2.9 20.2 65.2 83.4 93.1 99.3
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tive in helping individuals with no theoretical knowledge or ex-

perience acquire specific strategies for disabled students. Be-

havioral skills training is reported to be effective in helping ther-

apists, special education teachers, and parents with a disabled 

child to acquire specific strategies within a short period [17]. 

One significant difference between behavioral skills training 

and existing training programs is the focus on the accurate de-

livery of training strategies to enhance strategic feasibility [18]. 

For behavioral skills training to be applied to various special 

education teachers, it is necessary to continue attempts to en-

sure the efficient provision of objective feedback with expert 

participation minimized. 

The following are the limitations of this study and sugges-

tions for future research: First, the PECS consists of 6 steps from 

step 1: How to communicate to step 6, but in this study, the pri-

mary goal is to improve the performance accuracy in the first 

step of the PECS. For individual special education trainees with 

various communication needs to be able to use the PECS, spe-

cial education teachers need to understand and make skillful 

use of each step. Therefore, future studies need to train special 

education teachers with all of these PECS steps, and based on 

the results, this program needs to be applied to diverse individ-

uals in the field of special education. Second, this study pres-

ents different scenarios in which the collaborator plays the role 

of a child. The performance accuracy in the first step of the 

PECS among special education teachers was also measured 

while the collaborator played the role of a child. Special educa-

tion teachers who participated in this study could perform the 

first step of the PECS skillfully. Still, this method was not applied 

to actual targets of special education who would use the PECS 

in the field. A future study needs to examine whether the per-

formance accuracy of special education teachers in this study 

could be generalized to actual special education targets.
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