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Introduction

According to the Diagnostic and Statistical Manual of Men-
tal Disorders, 5th edition,1) autism spectrum disorder (ASD) 
is defined as a neurodevelopmental disorder marked by per-
sistent deficits in social communication and social interac-
tion across multiple contexts, and restricted, repetitive pat-
terns of behavior, interests, or activities. The severity of ASD 
is divided into 3 levels according to the degree of social com-
munication impairment, and restricted, repetitive patterns of 
behavior. 

According to a study in 2003, there were approximately 
60 out of 10,000 children diagnosed with ASD in the United 

States, with an average male-to-female ratio of 4.3 : 1.2) Other 
epidemiology studies presented controversial results, and 
have been showing a trend towards an increase in incidence 
rates. Prevalence estimates range from 0.07% to 1.8%, and 
continue to rise, but it is still unclear to what extent this is a 
true increase or a product of expanded diagnostic criteria.3) 
The trend of increase in prevalence of ASD in Korea is simi-
lar to that seen in the U.S. A previous study estimated an ASD 
prevalence of 2.6% with a male-to-female ratio of 2.5 : 1 in 
the general population. Despite the increase in prevalence, 
there remains a high proportion of undiagnosed and untreat-
ed children population with autism in Korea ; approximately 
2/3 of children with ASD remain undetected and unnoticed.4) 
The main reason is the social stigma associated with autism 
diagnosis, as many families are unwilling to test their chil-
dren for autism and be labeled as “genetically inferior.” 

Individualized treatment is recommended due to the vari-
ety of symptoms and diverse functioning levels of each pa-
tient. Currently, there is no medication available to cure the 
core symptoms of autism. Medications are usually prescribed 
to treat comorbid conditions such as impulsivity, short atten-
tion span, sleep behaviors, anxious mood, agitation, and self-
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injurious behaviors.1,3) 

As a primary treatment choice, educational and behavior-
al interventions play a major role in promoting social, adap-
tive, and behavioral functions in children with ASD, and ad-
dress issues including communication, social skills, daily-
living skills, play and leisure skills, academic achievement, 
and maladaptive behaviors.5) Although many different tech-
niques are available, only some of these approaches are con-
sidered ‘evidence-based’. To our knowledge, few Korean 
guidelines give a comprehensive insight into the evidence-
based behavioral treatments. The purpose of this article is to 
present an updated review on the behavior interventions of 
ASD, and help develop a more thorough understanding of the 
non-pharmacological treatments for problem behaviors, and 
ultimately help clinicians and ASD families to get a better 
perspective on the selection of appropriate treatments.2-4)

Applied Behavior Analysis

Applied behavior analysis (ABA) is considered the opti-
mal behavioral intervention, well supported by research. 
ABA is an intervention based on the principles of operant 
conditioning and is applied in a systematic and measurable 
manner to increase, reduced, maintain, or generalize target 
behaviors. ABA reinforces the positive behaviors and dis-
courages maladaptive behaviors. Because each autistic child 
exhibits different behavior problems, he receives individu-
alized therapies for different target behaviors. Numerous 
studies during the past 5 decades have shown that ABA suc-
cessfully yields substantial improvements in patients with 
ASD in terms of IQ, language, academic performance, and 
adaptive behavior compared with control ASD groups.5) 
Lovaas6) stated that 47% of the studied ASD children who 
received intensive early ABA had outcomes similar to nor-
mally developing peers, and recent studies concluded that 
ABA is superior to other intervention strategies.7) 

Functional behavior analysis or functional assessment is 
an empirically based method of gathering information that 
can be used to maximize the effectiveness of behavioral in-
terventions. It starts with a clear description of the target be-
havior, identifying the antecedents, consequences, and other 
environmental factors influencing the behavior; the next step 
is to hypothesize the motivating function of the behavior, and 
then collecting observational data to test the hypothesis.8)

Before a treatment regimen is implemented, the child’s 
developmental and skill levels in communication, play, self-
care, and academics are tested.9) After a thorough assessment 
by observing the child’s interaction with the environment, ex-

perts design a carefully reviewed regimen. Necessary skills 
that need to be learned are broken down into smaller compo-
nents for efficient teaching sessions. Each component of skills 
is taught in a successive manner. After mastering one skill, 
the child receives training for more difficult tasks. The final 
goal of the training is to reach the maximum capacity of the 
child and independence in daily life.10) Training sessions are 
carefully monitored for early detection of inappropriate teach-
ing methods and for assessment of progress. 

In order to achieve the stated goals that are set at the be-
ginning of education, ABA based interventions focus on al-
tering the environmental variables through antecedent-be-
havior-consequence (ABC) contingencies. Antecedent cues 
behaviors, which is prompted by the behavior therapist or 
the parent. Consequence is a reinforcer that can increase and 
sustain the desired behaviors and remove maladaptive ones. 

To help children learn through ABC contingencies, it is 
important to follow certain rules that make behavior inter-
ventions effective. Behavior interventions should be applied 
to children as early as possible and address the main prob-
lems of autism in a predictable setting. These personally 
tailored therapies are more effective in a low teacher-to-stu-
dent ratio environment, and when the family is involved. Th-
erefore, parents need to undergo extensive training as well.10) 
In addition, autistic children should be able to apply the 
learned lessons to more generalized situations. Otherwise, 
the child will not be able to utilize the learned skills in an un-
expected environment and will exhibit maladaptive and re-
petitive behaviors again. Learning appropriate behaviors as 
well as making those behaviors sustainable over time is cru-
cial. Because the learned skills may be lost over time, it is im-
portant to assess the child’s behavior patterns repeatedly.11)

Discrete Trial Training 

The success of ABA has led to the emergence of many dif-
ferent forms of training. One of the earliest forms of behavior 
interventions developed based on ABA is the discrete trial 
training (DTT), also referred to as early intensive behavioral 
intervention if delivered before the age of 5 years, and is con-
ducted in classroom-like settings. DTT is now the most wide-
ly recognized form of ABA, where the teacher sits down with 
the child with ASD and follows well-scripted tasks. DTT 
refers to a technique based on breaking down specific skills 
into small discrete components, and then teaching them in a 
graduated fashion, with reinforcement of correct responses 
and negative feedback to incorrect responses. 

DTT has four instructional components: 1) presentation of 
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a discriminative stimulus, 2) occurrence or approximation 
of the targeted response, 3) delivery of a reinforcing consequ-
ence, and 4) a specified intertribal interval.11) The first part 
(presentation of a discriminative stimulus) can be divided 
into two different steps, cue and prompt, and some research-
ers consider DTT as having five components–cue, prompt, 
response, consequence, and intertribal interval. Cue is pre-
senting a stimulus and prompt is assisting the child to answer 
the question correctly. Prompt usually accompanies or im-
mediately follows cue.12) 

DTT is one of the essential training techniques in helping 
children with ASD with three aspects that may increase le-
arning and motivation. First, each discrete trial only lasts ab-
out 2 to 5 minutes for better concentration and more learn-
ing opportunities in a given time. Second, teachers work one-
on-one with the child, and the child receives tailored learning 
sessions that can be altered depending on the child’s perfor-
mance. Third, DTT has a definite model, so it clarifies the 
teaching situation for the child.13)

There are certain limitations to DTT. First, it is a slow 
process that takes thousands of trials to master the necessary 
skills. Second, since it is conducted in a very structured set-
ting with well-written scripts, it is difficult for a child to gen-
eralize the learned skills, and he may even become cue- and 
reward-dependent.14) Third, it also goes against the basic ear-
ly childhood teaching principle, wherein children should in-
teract with their peers to develop language and social skills.15) 
Fourth, as with non-autistic children, it is not easy to moti-
vate children with ASD to participate in learning behavior 
for a prolonged period. There arose a need for increasing the 
responsiveness of these children to tasks,16) which led the 
scholars to focus on teaching pivotal responses for improve-
ment in other areas collaterally.17)

Pivotal Response Treatment

To compensate for the limitations of traditional ABA tech-
niques, Koegel et al.17) developed a more naturalistic ap-
proach called the pivotal response treatment (PRT). PRT is 
based on ABA principles, and differs from traditional meth-
ods by being play-based and child-initiated. It targets the 
“pivotal areas” rather than individual behaviors, including 
motivation, response to multiple cues, self-management, and 
initiation of social interactions. Learning within these pivot-
al areas helps children acquire skills in fields that are not di-
rectly covered during teaching sessions in DTT,18) and PRT is 
important because it bridges the gap between DTT in a struc-
tured setting and incidental learning in a natural setting.19) 

Normally developing children are excessively responsive 
to environmental stimuli requiring curbing of hyperactivity ; 
however, autistic children are only responsive to certain stim-
uli. Moreover, children usually learn to behave appropriately 
in new complex situations through interactions with the natu-
ral surroundings ;20) therefore, children with ASD need to ex-
plore them in a more proactive manner. This type of a more 
active form of learning can happen through PRT, and its ma-
jor goal is to develop motivation. In order to keep the chil-
dren with ASD motivated to learn, their choice of preferred 
objects are incorporated into the learning sessions. Although 
the clinician follows the child’s lead, the environment remains 
structured so that the desired target behaviors are incorpo-
rated into the activities, while maintaining the child’s atten-
tion and decreasing the likelihood that the child will avoid 
the interactions and engage in disruptive behaviors.21)

As they become more eager to learn, children with ASD 
should be able to respond to various stimuli. The interven-
tions that teach these children to respond to multiple cues in 
the environment have been shown to enhance the attention 
to social cues and increase learning and generalization.18)

Self-management is another important aspect of PRT. 
Teaching self-management procedures involve teaching in-
dividuals to discriminate between appropriate and inappro-
priate behaviors, then to actively record the correct responses. 
This will aid children with ASD to generalize the learned 
skills across different settings, while the self-initiation skills 
help them to be more engaged in learning language, social 
skills, and pragmatics.22) 

 

Training and Education of Autistic and 
Other Communication  
Handicapped Children

Along with other ABA-based interventions, the training 
and education of autistic and other communication handi-
capped Children (TEACCH) method is commonly used, and 
has a long history with well-defined features.23) The frame-
work for TEACCH is structured learning that emphasizes 
development of vocational, social, and living skills through 
the use of visual prompts in the environment under the theory 
that children with ASD are more visually oriented and more 
deficient in auditory stimulation.23) The four major areas of 
focus are physical organization, visual schedules, structured 
work system, and predictable task organization.24) TEACCH 
is significant because it was designed to make the children 
with ASD contribute to the community as a productive indi-
vidual, whereas many of the previous interventions focused 
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more on family and social life.19) 

There are common characteristics shared between ABA 
and TEACCH : 1) curriculum content that emphasizes five 
basic skill domains–ability to selectively attend to stimuli in 
the environment, imitative ability including both verbal and 
motor imitation, receptive and expressive language ability, 
appropriate toy play, and social interaction skills ; 2) highly 
supportive and structured teaching environment ; 3) predict-
ability and routine ; 4) functional approach to problem behav-
iors ; 5) transition between preschool to kindergarten/first 
grade ; and 6) family involvement.25) 

In the TEACCH program, the skills that are taught in a 
structured environment can also be taught in a home envi-
ronment to provide a generalization across the settings.24) 
Therefore, it is important to share the information regarding 
the program between therapist and parents.22,23)

In a controlled study, a 4-month TEACCH-based home 
program along with local day treatment programs showed 
significantly more improvements in children with ASD com-
pared with a control group with only local day treatment ser-
vices.26)

Developmental Models

While ABA assesses the individual behavior of children to 
determine which behavior to strengthen or weaken, the teach-
ing goals of developmental models are based on the evalua-
tion of developmental skills. It is based on Piaget’s develop-
ment theory that cognitive development is a combination of 
biological maturation and adaptation to environment.27) 

The assessment of the child includes 1) clinical observa-
tions of child-caregiver interactions and child-therapist inter-
actions ; 2) review of the child’s developmental history ; 3) as-
sessment of current intervention programs and responsiveness 
of the child to the intervention ; 4) multidisciplinary consulta-
tion from specialists ; and 5) biomedical evaluation.28) This 
comprehensive developmental assessment of a child with ASD 
leads to individualized therapy that can help in different do-
mains affecting the child’s daily functioning, communica-
tion, and social skills. 

Denver Model

The Denver model is one of the most studied developmen-
tal models. It views ASD as a complex disorder, affecting 
children in virtually all areas of functioning, and especially 
focuses on affect, arousal, and attention. Interventionists who 
employ the Denver model focus on areas, which the children 

with ASD are lacking but follow the developmental sequence 
of normally developing children. It is based largely on key 
deficits in imitation, emotion sharing, theory of mind, and 
social perception by using play, interpersonal relationships, 
and activities to foster symbolic thought and teach commu-
nication.29) Interventionists create a warm and fostering en-
vironment to build a positive relationship between child and 
adults while encouraging learning.30) Teaching typically oc-
curs in the child’s natural habitat with the help of family mem-
bers during meal time, toilet training, bathing, chores, play-
time, and community outings.29) 

Because the Denver model is one of the most commonly 
used developmental intervention models, and the importance 
of early intervention in autism is known, this model has been 
expanded from school-aged children to infant-toddlers. This 
is called the Early Start Denver Model (ESDM). The effects 
of the ESDM have been proved through a randomized con-
trolled trial, where most of the improvements came from re-
ceptive and expressive language.31) 

Developmental Individual-Difference 
Relationship-Based Model 

Developmental individual-difference relationship-based 
model (DIR) is another form of behavior intervention that fo-
cuses on the child’s developmental assessment. It integrates 
a relationship-focused intervention with floor time play.32) The 
premise of DIR is that an adult can help a child expand his 
or her circles of communication by meeting the child at his/
her developmental level and building on the strengths of the 
child. The ‘D’ in the DIR model represents developmental ca-
pacities that emerge during the early years including shared 
attention, engagement, back and forth interactions, creating 
play ideas, and abstract thinking. The ‘I’ stands for the indi-
vidual differences in the sensory and motor processing capa-
bilities, and the ‘R’ means relationships and environments, 
through which the child can develop to function fully in emo-
tional, social, and cognitive capacities.33) 

One of the major components of the DIR model is the floor 
time where the child leads the interactions with adults on 
the floor. The six elements of floor time are self-regulation 
and shared attention, engagement and relating, two-way in-
tentional communication, purposeful complex problem solv-
ing communication, creating and elaborating symbols (ideas), 
and building bridges between symbols (ideas). During the 
self-regulation and shared attention stage, the child is led to 
engage all senses and motor capacities into play for enjoy-
able interactions. Then, the child is encouraged to feel plea-
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surable senses and learn to ‘fall in love’ in the engagement 
and relating stage. The next stage involves following the 
child’s lead and challenging him to communicate through ex-
changes of gestures and emotional signals about his affects. 
In purposeful complex problem solving communication st-
age, the adult and child work in s back to back continuous 
flow communication for 30 minutes before moving onto the 
next stage of relating to sensations, gesture, and behaviors in 
a world of ideas, which can be shared in pretend play. In the 
last stage of building bridges between symbols, the child le-
arns to seek opinion, enjoy debates, and negotiate for things 
he wants using logical reasons.33) 

Preliminary results from an ongoing randomized con-
trolled Canadian trial of 51 preschool age children in either a 
DIR group or a community treatment group suggested that 
children in the DIR group had significantly greater gains in 
social interaction skills compared with those in the commu-
nity treatment group.34)

Relationship-Development  
Intervention 

Relationship-development interaction (RDI) is an inter-
vention that focuses on the activities that facilitate interactive 
behaviors with the goal of engaging the child in a social re-
lationship where the child can undergo a positive experience 
and find motivation in learning the social skills to maintain 
such relationships.35) RDI is based on the perspective that 
ASD is a deviation from the typical development of social 
relationships due to the inability of flexible thinking. RDI 
helps children with ASD to develop dynamic intelligence, 
or flexible thinking and allow them to cope with changes and 
new information. The six objectives of RDI are 1) emotional 
referencing ; 2) social coordination ; 3) declarative language ; 
4) flexible thinking ; 5) relational information processing ; 6) 
foresight and hindsight. 

RDI aims to help children with ASD to gradually strength-
en the building blocks of social connections. The children 
start by working in a one-on-one setting with a parent. When 
the child is ready, they are matched with a peer at a similar 
developmental level to form a dyad. Additional children are 
added gradually, as are the number of settings the children 
practice in order to help them create relationships in differ-
ent contexts.35) 

Greenspan demonstrated a positive outcome in a small 
sample of children with ASD, but RDI efficacy is yet to be 
evaluated by further studies.36)

 

Skill-Based Developmental Training 

There are other forms of interventions for children with 
ASD that can help them become more interactive and im-
prove the quality of life. The two major forms of interventions 
that are widely used today are the picture exchange commu-
nication system (PECS) and positive behavior support 
(PBS). The PECS focuses on expressing opinions and ask-
ing questions as the name implies, while PBS emphasizes 
improving the quality of life through a person-centered ap-
proach employing different types of techniques. 

Picture Exchange  
Communication System 

One of the more specific goal-oriented therapies being 
used on children with autism concentrates on communication 
for nonverbal children and this education method is called the 
PECS. The PECS is based on ABA following the prompt, re-
inforcement, and error correction sequence. Because children 
with autism are known to be more receptive to visual stimuli 
than verbal stimuli,29) the picture system allows them to bet-
ter connect with their parents.

The PECS consists of six different phases, and two adults 
are needed for helping in the learning process–mediator and 
communicative partner. The first phase of the PECS is to 
teach the child with autism to pick up a picture card and give 
it to a communicative partner. When the child learns to pick 
up and spontaneously release a picture card, then the learn-
ing can move onto the next phase. Because the PECS is based 
on ABA, when the child reaches out for a card, the mediator 
prompts the child to choose one. Then, the child picks up the 
desired card and receives a reward when he passes the card to 
the communicative partner. In the second phase of the PECS, 
the child learns to expand the spontaneity by seeking out the 
communicative partner who is not in the immediate proxim-
ity. During phase III, the child starts discriminating two cards 
that give different rewards–one with higher satisfaction and 
the other with no satisfaction. At first, the child will not know 
why he is receiving such an undesirable reward, but eventu-
ally he will learn through error correction process that the 
two cards are different. After the child learns to differentiate 
the two cards, he will be taught to make sentences. Earning 
a desirable object by saying “I want something” is more mo-
tivating than commenting ; the child will learn to say what he 
wants first. He will place “I want” and a picture card on a 
blank strip, then the communicative partner will give what 
the child wants. In phase V, the child learns to answer direct 
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questions–“what do you want?”. As in phase IV, this type of 
questions can motivate the child and he will learn to answer 
the question with “I want something.” The last phase of the 
PECS is to train the child to become responsive and to com-
ment spontaneously. He will also learn to respond to different 
questions that do not immediately generate rewards.37) 

There are mixed results regarding the effectiveness of the 
PECS. According to a randomized controlled trial conducted 
by Howlin et al.,38) the PECS helps in developing picture com-
munication skills in children with autism, and the positive 
results disappear once the training has ceased. However, both 
Howlin et al.38) and Tien39) conclude that the use of the PECS 
should be considered by practitioners because the method 
can easily be used in everyday settings without significant 
changes to the environment, and it can be generalized to 
different situations.

Positive Behavior Support

PBS is not an individual treatment technique but is a com-
prehensive intervention that approaches children with ASD 
based on three different principles–ABA, normalization/in-
clusion movement, and person-centered values.40) PBS aids 
children with ASD to become more skillful in social inter-
actions and family life. The main purpose of PBS is to bring 
more autonomy to the daily activities of these children and 
help them become less dependent on the family members.41) 
It minimizes the role of professionals in the management of 
children with ASD and is mostly implemented by the family 
members for removing new and recurring behavior problems 
in these children.42) 

The active involvement of family members and the goal 
of developing meaningful lifestyle outcomes led to the estab-
lishment of person-centered planning methods in PBS. Per-
son-centered planning is a guide for the individual, family, 
and team to evaluate the efficacy of the treatment, enhance 
choice-making opportunities, and respect personal dignity 
of the individual for whom it is planned.43) Besides, the more 
humanistic approach of PBS is also unique in preventing 
negative behaviors rather than showing the consequences of 
them. Because of this new perspective, the impact of envi-
ronmental variables (i.e., setting events) and immediate ante-
cedent events became more important and are being studied 
widely.44) Manipulating the antecedent while expecting to 
change the consequences is another core principle of PBS, 
which is derived from ABA. 

Due to the distinguished features of PBS, this treatment 
modality is viewed as a multiple theories-based approach 

with three major principles. The first embodies the idea that 
since people in community settings are interdependent, clini-
cally significant changes occur in social systems and not just 
in individuals. The second principle is that producing a ch-
ange does not simply derive from teaching specific techni-
ques ; rather, a change involves the reallocation of resources 
such as time, money, and political power. The last principle 
substantiates the view that an individual’s behavior reflects 
on the interaction between the individual and the surround-
ing environment.45)

Based on these principles, two different techniques of 
PBS have been developed. The first is the antecedent-based 
technique that involves building activity patterns, offering 
choices, and using visual schedules to promote predictabili-
ty of routines.46) The other is the fundamental understand-
ing of the problem behavior by integrating educational strate-
gies and reinforcement-based procedures to improve life-
style.47) These treatment techniques have helped in identify-
ing the cause of behavior problems and in implementing 
therapies that prevent them. The ultimate goal of PBS is to 
create effective environments that promote positive behav-
iors without the interruptions of negative behaviors. 

Individualization of ASD  
Behavioral Interventions 

Despite the emergence of various behavioral interven-
tions and increasing number of controlled studies effective-
ly implementing these methods, currently, there is no singu-
lar method that ameliorates the core symptoms of ASD and 
is effective in all children with ASD. The best explanation 
for this is due to the heterogeneity and developmental na-
ture of ASD that makes it difficult for a single method to be 
effective in all children with ASD, or to last throughout his 
or her entire lifetime. Differential response to treatment is 
common across all of evidence-based approaches, with up 
to 50% of children showing substantial positive gains, and 
the other 50% making variable progress, some with ex-
tremely limited skill development.48)

Future research should target methods of individualizing, 
and instead of using the existing methods as a whole, single 
components could be delivered in a modular mode, or sev-
eral methods could be integrated. The efficacy of each in-
tervention should be measured by newly developed tools 
sensitive to each of the intervention methods, not just using 
IQ, or pre-existing scales.49)

Research regarding the pre-treatment characteristics as-
sociated with differential response to treatment, including 
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child and family variables, and how specific behavioral in-
tervention techniques address each of these characteristics is 
required.48) Another method would be to focus on subgroup 
differences within the ASD treatment outcomes, rather than 
conducting studies that compare ASD with typically devel-
oping individuals. Furthermore, identifying biomarkers 
sensitive to intervention would reveal whether and which 
variations in the baseline measures of the brain function pre-
dict the responses to treatment and could contribute to indi-
vidualization of treatment. 

Conclusion

ASD is known to incur about three times more medical ex-
penses compared to typically developing children since the 
children with ASD require support services throughout their 
lifetime.3) Therefore, it is important to identify evidence-sup-
ported treatments to ease the burden on the family and de-
crease the public health expenditure. Many behavior thera-
pies have been proposed with multiple approaches, but only 
a few of them have been proven effective in large sample siz-
es. Although different results have been shown through in-
vestigations, there is a growing consensus on the principles 
for effectiveness. First, early detection and intervention is one 
of the most important factors in forecasting the prognosis of 
the disorder and functioning of the child. Children with ASD 
who had started treatment before 2 years of age showed 
greater improvement in social adaptation and autonomy 
compared with an older age group. One possible explana-
tion for better results with early intervention is that children 
with more attentive parents received earlier diagnosis and 
treatment that is more intensive. Another pattern exhibited 
in autism behavior therapies is the absence of sufficient bene-
fits in the long-term. Despite extensive basic research, based 
on which new behavior intervention methods have been 
founded, these interventions do not have sufficient evidence 
for lasting effects. Helping children with ASD to integrate 
into the society, and function as a productive member is the 
ultimate goal for everyone involved, and offers an effective 
way to decrease the public health burden.
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