
1

 INTRODUCTION

Communication disorder is one of the main characteristics of autism, and studies

have shown that we can predict the overall performance of the children by their

language and communication abilities. However, several experimental studies have

pointed out that these communication abilities can be improved through teaching

（Bondy & Peterson, 1990; Purkey, 1999）. Therefore, this study focuses on a

communication program designed to enhance a child’s spontaneous communication

behavior. In order to achieve the purpose of this study, it is divided into several parts,

as follows.

Research motivation and purpose

Typically, children in the early months develop basic communication skills and

communicate with their parents or primary caregivers. They use many ways to get

parents’/caregivers’ attention, such as muttering sound, crying, smiling or waving

hands to communicate with parents, and these behaviors can be strengthened at the

same time as well, such as parents/caregivers smiling back, getting something in

return, or getting parents/caregivers to repeat their spoken language（Chen, 2002；

Bondy & Frost, 2002）. Because of the dysfunction of their brains, autistic children

have cognitive disorders which cause their communication and social developmental

disabilities (曹純瓊，2001）.

Communication is one of the most important skills that a person possesses; it is highly

related to our interpersonal relationships and our educational achievements, in

particular, and our whole life, in general. Researches have clearly proven that we can

predict children’s social, behavior, cognitive, and academic performance by their

language and social abilities. If a child is unable to communicate with others, his/her

behavior, learning ability and social development would be influenced, and this

disability would also deter the independent development of the child. Researches
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indicate that providing early language intervention for autistic children can improve

their functional language ability and decrease behavior problems; thus, it also helps

autistic children to achieve a positive performance in their daily life such as

participating in home, school, and community activities (Weiss, 2001). In order to

enhance the ability of proper inclusion in the natural environment for autistic children,

we need to develop their spontaneous communication ability as the first priority, and

then oral expression as the second.

Domestic and international experimental researches point out that children can learn

the picture exchange communication system and communicate with others by using

them（Bondy & Frost, 1994；Schwartz＆Garfinkle, 1998；許耀分，2003）。Therefore,

the research applied the picture exchange communication system in an autistic

child’s communicative teaching program in order to improve the spontaneous

communication ability of the child.

According to research motive described above, the research purpose of this research is

to determine:

1. Whether or not the autistic child can learn the picture exchange communication

system for communicating with others.

2. Whether the picture exchange communication system has an influence on the

autistic child’s spontaneous communication behavior during the intervention phase

and subsequent maintenance.

Research questions:

1. Whether or not the autistic child can learn the picture exchange communication

system to communicate with others.

1a. Can the autistic child learn the picture exchange communication system to

communicate with others?

2. Whether the picture exchange communication system has an influence on the

autistic child’s spontaneous communication behavior during the intervention phase

and subsequent maintenance.

2a. Does the picture exchange communication system enhance the autistic child’s

spontaneous communication behavior in teaching environmental setting during
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the intervention phase and subsequent maintenance?

2b. Does the picture exchange communication system enhance the autistic

child’s spontaneous communication behavior in home setting during the

intervention phase and subsequent maintenance?

Study Hypotheses

According to the research purpose and questions, the hypotheses are as follow:

1. The autistic child can learn the picture exchange communication system to

communicate with others.

2. The picture exchange communication system has an influence on the autistic child’s

spontaneous communication behavior during the intervention phase and subsequent

maintenance.

3. The picture exchange communication system can enhance the autistic child’s

spontaneous communication behavior in teaching environmental setting during the

intervention phase and subsequent maintenance.

4. The picture exchange communication system can enhance the autistic child’s

spontaneous communication behavior in home setting during intervention phase

and subsequent maintenance.

Phase identification

1. Autistic children

Autistic children in this study means children who were identified as Autism by

doctors and have handicapped identification and who are unable to communicate

with others by using pictures and have no spontaneous verbal communication

ability.

2. Picture Exchange Communication System( PECS）

The researcher used the Picture Exchange Communication System which was

written by Frost and Bondy as the experimental teaching material.
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3. Spontaneous communication behavior

The spontaneous communication behavior in the research refers to the situation that

children can express their ideas and needs under unstructured settings. However,

meaningless oral language or body language is not concluded in our definition.

Literature review

Picture Exchange Communication System

Because of the limited effects of traditional language teaching strategies, some

 researchers have advocated the adoption of an alternative/augmentative

communication system to replace oral language teaching programs initiated in the

1970s; they emphasized that children can express their needs to others and

communicate with others through sign language or any possible

alternative/augmentative communication systems (曹純瓊，2000；Howlin, 1989). This

system can be subdivided into unaided and aided systems. The picture exchange

communication system (PECS) was developed as an alternative/augmentative

communication system. Nevertheless, PECS overcomes the disadvantages of

traditional unaided and aided systems. It is easy for children to carry with them and

also helps children to reach higher levels of language ability.  Therefore, the research

chooses the PECS program for the experimental teaching study.

According to the picture exchange communication system’s training manual (Frost &

Bondy, 1994), there are six phases in this program, including “How to Communicate”,

“Distance and Persistence”, “Picture Discrimination”, “Sentence Structure”,

“Responding to “What do you want?”, and “Commenting”. The student and two

trainers are in a structured training environment, often seated, but this is not

necessarily so. One trainer who is called the communicative partner is in front of the

student. The other trainer who is called the physical prompter is in back of the student.

A “highly preferred” item is held by the communicative partner and the picture of the

item is on the table or floor between the student and the communicative partner. PECS

training should not be conducted only during structured training; however, it can be

conducted at any time of the day and in any environment (the relaxed training
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environment).

The results of related experimental researches

According to the international and domestic researches focusing on the picture

exchange communication system, the results are as follows: Children can use picture

exchange communication system to communicate with others; improving verbal

communication ability and social interaction; decreasing the problem behavior of

autism; and autistic children can use the picture exchange communication system in

other settings after they have learned this system (Bondy & Frost, 1994； Schwartz &

Garfinkle, 1998; Purkey et al., 1999; Kravits et al., 2002; Bondy & Battaglini 1992;

Charlop-Christy et al., 2002; Anderson, 2001；Canz & Simpson,2004；謝淑珍,2002；

宋慧敏&孫淑柔, 2003；許耀分, 2003；林欣怡, 2004；羅汀琳, 2004). Data was

gathered and the summary follows as shown in Table 1:
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Table 1: Summary of domestic and international PECS researches

年代 Researcher Research object Results

1989 Bondy Seven autistic children The subjects progressed in verbal language ability

1990 Bondy & Peterson 66 communication disorder young

children

Progress in verbal language ability and communicative

ability.

1992 Bondy & Battaglini 41 autistic children The subject problem behaviors decreased.

1994 Bondy & Frost A three year old Autism child The subject achieved progress in verbal language ability.

1994 Bondy & Frost 85 autistic children 95% of the children learned how to use 2~3 pictures in the

sentence strip.

1996 Simon 、 Whitehair

& Toll

A 14-year-old student with ADHD and

moderate Mental Retardation

1.The subject can use picture exchange communication

system.

2. The subject tends to use picture exchange communication

to facilitate communication.

1998 Schwartz&

Garfinkle

31 severe communication disability

preschoolers between three to six

years old.

1.The subjects acquired picture exchange communication

system.

2.The subject improved in the language development

1998 Schwartz

& Garfinkle

18 severe communication disability

preschoolers who participated in the

research above.

1.The subjects acquired spontaneous language.

2.The subjects appeared to use different forms of

communication.

1999 Purkey A 12 year old autistic child without

oral language

The subjects improved in their communication abilities.

2001 Anderson 6 autistic children who are 2 to 4 years

old

Learned the communication aid easily and can transfer the

skills into another situation.

2002 Charlop-Christy 、

Carpenter 、 Le 、

Beblanc & Kellet

3 autistic children 1.The subjects learned the picture exchange communication

system.

2. The subjects increased their oral spoken language and
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social-communicative behavior.

3. It can decrease the child’s problem behaviors.

2002 Kravits、Kamps、

Kemmerer &

Potucek

A 6 year old autistic girl 1. The subject increased spontaneous communicative

language behavior.

2. The social interaction of the subject is improving.

2002 謝淑珍 3 young autistic children who are

between 4 to 6 years old

1. The subjects increased their spontaneous expression, and

can retain skills in the maintenance phrase.

2. The subject improved communicative behavior.

2003 宋慧敏和

孫淑柔

A sixth grade moderately Mental

Retarded child

1.The child can learn the picture exchange communication

system fast；

2. The subject improved communicative ability.

3. It can decrease the child’s problem behaviors.

2003 許耀分 Two 4 year old Autistic children 1.Children can learn the picture exchange communication

system；

2. The subjects improved in their oral ability.

2004 林欣怡 Two boys who are 11 years and one

month years old, and 9 years and 10

months old

1. Children can learn the picture exchange communication

system；

2. The subjects exhibited spontaneous communicative

behavior.

3. The subjects can generate communication with others.

2004 羅汀琳 A 13 year old autistic child 1.The subject can learn the picture exchange communication

system；

2.The ability of generating to other settings is improving；

3.It can help the child to build up the sentence structure, and

with a clearer vocal pronunciation more；

4. The retention effects in the home setting are best.
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2004 Canz & Simpson 3 Autism syndrome with

developmental delayed children

1.Learned the picture exchange communication system in a

short time；

2. Increased verbal language

From the experimental research data, we can conclude that the

Picture Exchange Communication System can help autistic children

communicate with others with this communicative system, and that their

verbal language and communication abilities can be improved, while

reducing behavior problems.

Research Methods

The research adopted single subject design (withdraw A-B design) to

do the experiment. Using the picture exchange communication system as

the teaching material, the research carried out the one to one teaching

experiment. The independent variable in the research is the teaching goal

of every phase in this program and the dependent variables are the

passing rate of every phase and spontaneous communicative behavior.

We expect to explore whether or not the picture exchange communication

system can enhance the spontaneous communicative behavior.

1. Research Design

In order to achieve the goal of this research, a single-subject research

withdrawal design was adopted.
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The structure of this research is as follows:

2. Independent Variables

The independent variables in this study are the six phases of the

picture exchange communication system.

3. Dependent Variables

The dependent variables in this study are the teaching goals in each

phase of the picture exchange communication system, and spontaneous

communicative behavior:

A.Target behavior correcting response in every phase

The subject can provide a correct response without any help during

the six teaching phases.

B.The spontaneous communicative behavior of the subject in home

setting and teaching setting.

(1)The child can achieve the goals of every phase and use PECS to

engage in spontaneous communication with others, including: using

pictures, the sentence strip or oral language.

Figure 1: The structure of the research

圖3-2-1 研究之架構圖

各階段之教學目標

1. Spontaneous communication behaviors in
teaching setting

2.Spontaneous communication behaviors in home
setting

Phase I：How to communicate
Phase II： Distance and Persistence
Phase III：Picture Discrimination
Phase IV：Sentence Structure”
Phase V：Responding to “What do you

want?”
PhaseVI：Commenting
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(2)The child can use nonverbal language for spontaneous

communication with others, such as pointing to the item or touching

the preferred item with the hand or looking at the item and reaching

toward it with the hand.

(3)The child uses oral language for spontaneous communication with

others.

4.The control variables

The control variables in this research are the fixed teaching

setting and the fixed teaching time.

(1)The Teaching Setting

We used the corner of the child’s grandmother’s living-room as

the teaching setting.

(2)The Teaching Time,

Because this subject is under six years old, we would do teaching

activities 4 times every week, for forty minutes each time. The

procedure of the teaching activity is as follows: 1. thirty minutes each

time; 2. recess for five minutes; 3. ten evaluations per session. The

experimental teaching time includes teaching time, recess time and

evaluation time, and the total is about forty five minutes. During the

10 evaluation times, the researcher will make the target behavior

evaluation record.  In addition, every teaching activity is videotaped,

and the observer is asked to do the observation records when the

subject reaches the particular goal.

5. Research Subject

The child is a 5-year-old boy, and he was labeled Autistic when he

was three. He holds the handicapped identification. He was in the day

care center in Kaohsiung, and would enter a public kindergarten this
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September.

The child’s language ability is at the imitation stage; he can imitate

two sounds each time, but it’s hard for others to understand. Then, it

seems that he cannot follow directions. For example, he showed no

response when we asked him to move the chair or get something.

6. Research tools

There are six research tools in this research. The first is “The

picture exchange communication system target behavior records”; the

second, a “Picture exchange communication system and the teaching

aid”; the third, a video camera; the fourth a time-recorder; the fifth, the

observation list used to record the subject’s spontaneous

communicative behavior in the teaching experiment, and the sixth, the

feedback sheet of the parents.

7. Data Analysis

The collected data was analyzed by both quantitative and qualitative

methods. The quantitative methods include: visual analysis, statistical

evaluation, and effect size analysis techniques. In addition, open-ended

questionnaires and interviews were used to gather information from

parents and the primary caregivers, to provide an accurate assessment of

the general effects of PECS program on the daily lives of the subjects.

8. Reliability

All the processes were video taped, and the DVDs were analyzed by

an independent rater for appropriate inter-observer reliability. The

researcher explained the definition of the spontaneous communicative

behavior and trained the rater do the analysis. If the consistency between

the rater and researcher would reach 80%, then the rater could do the

observation record by herself. During the baseline phase, treatment
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phase, and maintenance phase, we drew 30% of the records out to do

inter-observer reliability. With this method, we got the average

reliability of 92.24.

Research Results

1.The effect of the picture exchange communication system intervention

on the subject.

After the evaluation, the researcher would discuss the result with the

subject’s parent to check if the evaluation exactly corresponded with the

subject’s ability. If the subject could pass the evaluation via continuous

testing (over 80% each time) and both the researcher and parent agreed

that the subject had mastered the target behavior in that phase, we could

then enter the next phase.

2.The data analysis on the subject’s performance in every phase

From Figures 2 and 3, we learned that the subject passed phase I

and II after 2 and 3 times’ teaching activity, and this showed that the

subject could reach the target behavior relatively quickly.
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Figure 2: The teaching times that the subject needed to reach the goal in every phase
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Figure 3:  Data on the subject’s performance in every stage, in the picture exchange

communication system

Phase III includes phase III (a) and phase III (b), the total length is

49 sessions, and it shows that the subject could still achieve the goal of

phase III even though he spent a longer time to finish the job. It took the

subject 44 and 5 times, respectively, to reach phase III (a) and phase III

(b); it means that once the subject could recognize that different pictures

symbolize different items, it became easier for the subject to distinguish

two preferred pictures from each other in a short time.

It took the subject 54 sessions to pass phase IV, so the subject spent

a longer time to master the target behavior in this phase. The subject

spent 3 and 51 times, respectively, to reach phase IV (a) and phase IV

(b). Because the subject only needed to remember action sequence in

phase IV (a), he mastered the target behavior very fast.  The researcher

inferred that because the subject couldn’t figure out the sentence-making

rule and was unable to make a sentence was probably the reason why he

needed to spend more than 3 months to reach the target behavior. The

subject only spent 2 times to get the target behavior. The total length in
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phase VI is 33 times; that is, the subject spent a longer time in this phase

but still reached the goal at last. Phase VI, including (1) “It is”, (2) “I

see”, (3) “I hear” and (4) “I have” parts, and the length is 10 times, 3

times, 18 times, and 2 times, respectively. The subject stayed longer in

the parts of “It is” and “I hear”. This is probably because the subject was

used to using “I want” as the beginning sentence card and thus he

needed more time to get used to a new beginning sentence card. As for

the “I hear” part, the subject was seldom taught about surrounding

sounds in the environment, so that he spent a longer time to learn this

kind of subject.

Conclusion

The subject achieved all the target behaviors of the six phases in the

PECS training program, and communicated with others by using PECS.

1.The analysis of the subject’s spontaneous communicative behavior

The researcher got six points in the baseline phase, and we would

enter the treatment phrase when the data indicated a stable condition.

During the intervention period, the researcher stayed with the subject

about three hours every day and found that the subjects show similar

behavior performance with or without videotaping. Thus, we drew ten

points randomly.
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Figure 4: Spontaneous communicative behavior in a teaching setting

2. Spontaneous communicative behavior in teaching setting

(1)The analysis within the stage

From Figure 4 and Table 2, we can see that the spontaneous,

communicative behavior on the part of the subject, is between 2 to 7

times, the mean is 3.50, the standard deviation is 2.07, and the trend is

variety. When entering into the treatment stage, the spontaneous

communicative behavior of the subject is lower, between 0 to 5 times,

the mean is 1.50 and the standard deviation is 1.84; the spontaneous

communicative behavior of the subject is rising during the maintenance

phase, between 0 to 3 times, the mean is 1.60 and the standard deviation

is 1.34. Therefore, we can conclude that the spontaneous communicative

behavior in a teaching setting has no significant difference, with or

without the PECS program.

(2)The analysis between the stages

The quantitative methods included: visual analysis, statistical

valuation, and effect size analysis techniques.
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a.Between Phase A and B (getting the results of the treatment)

From Figure 4, Tables 5 and 6, we can obtain that the level

between A and B stages is 2, the percentage of the overlap is 20%, and

the trend first shows a negative reaction and then a stable condition. We

get C=.4254（p＝.055＞.01） from the table; that is, there is no

significant difference between stage A and B; However, as for the

change of the mean between two stages, we get D=-.964( large effect

size) and f2＝.3306（Ra2＝.2778，Rb2＝.4572）(medium large effect size).

Therefore, the treatment intervention has a strong relationship with the

lower spontaneous communicative behaviors.

b.Between Phase B and C (getting the effect of the maintenance)

From Figure 4, Tables 3 and 4, we can obtain that the level between

B and C stages is -1, the percentage of the overlap is 0%, and the trend

first shows a downward and then to a downward condition. We get

C=-.0601（p＞.01） from the table; that is, there is no significant

difference between stage B and C; However, as for the change of the

mean between two stages, we get D=.054 (medium effect size) and f2

＝.0069（Ra2＝0.0067，Rb2＝.0135）(small effect size). Therefore, the

treatment intervention has a medium relationship with the lower

spontaneous communicative behaviors. In other words, the picture

exchange communication system decreases the spontaneous behavior of

the subject in a teaching setting and it can maintain the effect in the

retention phase.
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Table 2: The summary of the subject’s spontaneous communicative behavior

within the stage in teaching setting

the spontaneous communication

behavior

the subject

Stage length 6 10 5

Stage sequence/order A B M

\ \ \
Trend predict

(-) (-) (-)

variety variety variety
Trend stability

(33%) (0%) (0%)

Mean 3.50 1.50 1.60

Stand deviation 2.07 1.84 1.34

variety variety variety
Level stability

(17%) (0%) (0%)

Level range 2-7 5-0 0-3

2-7 0-0 0-1
Level within stage

-5 0 -1
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Table 3: The summary of the subject’s spontaneous communicative behavior

between stages in teaching setting.

the spontaneous

communication behavior

 the subject

Stage comparison B/A M /B

\ \ \ \Trend and effect

variety (-) (-) (-) (-)

2-0 0-1The level vary

between stages 2 -1

The percentage

overlap between stages
20% 0%

Table 4: The summary of C statistic value and effect size of spontaneous

communication behavior in teaching setting

C statistic value effect size

C SC Z D Ra2 Rb2 f2

AB .4254 .2343 1.8154 -.964 0.2778 0.4572 0.3306The

subject BC -.0601 .2409 -.2494 .054 .0067 .135 .0069

**P<0.01
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評量階段
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3.The subject’s spontaneous communicative behavior in

home setting

(1)The analysis within the stage

From Figure 5 and Table 5, we can infer that the spontaneous

communicative behavior of the subject exhibits no significant difference

with the treatment.

Figure 5  The subject’s spontaneous communicative behavior in the home setting

(2)The analysis between the stages

From Figure 5 and Tables 6, 7, 8, and 9, we can get that the picture

exchange communication system can increase the spontaneous

communicative behavior of the subject in home setting, and the effect of

the treatment can maintain in retention phases.
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Table 5:  The summary of the subject’s spontaneous communicative behavior

within the stage in home setting

The spontaneous

communication behavior

the subject

Stage length 4 10 4

Stage

sequence/order
A B M

4 10 4
Trend predict

─ ─ \

(=) (=) (-)
Trend stability

stable variety variety

Mean (100%) (60%) (50%)

Stand

deviation
0.96 1.20 0.96

3.75 4.90 4.75
Level stability

variety variety variety

Level range (33%) (30%) (50%)

Level within

stage
4-3 2-2 3-1
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Table 6:  The summary of the subject’s spontaneous communicative behavior

between stages in the home setting

The spontaneous communication

behavior

the subject

Stage

comparison
B/A M /B

─ ─ ─ \Trend and

effect variety (=) (=) (=) (-)

3-6 5-5The level

vary between

stages
-3 0

The

percentage

overlap

between

stages

30% 25%

Table 7:  The summary of C statistic value and effect size of spontaneous

communication behavior in home setting

C statistic value Effect size

C SC Z D Ra2 Rb2 f2

AB .0221 .2481 .0889 .1201 .2092 .2159 .0086the

subject BC .1091 .2481 .4398 -.125 .0106 .1070 .1079

**P<0.01
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Conclusion

1.The subject achieved all the target behaviors of the six phases in the

PECS training program, and communicated with others by using

PECS.

2. The hypothesis, that spontaneous communicative behavior in the

experimental settings would be improved in the subject, was not

supported by the results. Contrary to expectations, the subject showed

decreased spontaneous communication behaviors during the

intervention and behavior retention phases, periods when the subjects

were examined, via videotaping, to determine if their spontaneous

communication behavior (verbal and non-verbal) was maintained,

increased or decreased.

3. In home settings, PECS could enhance the autistic child’s

spontaneous verbal and non-verbal communication behaviors during

the intervention and behavior retention phases.


