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    Chapter 3   
 Discrete Trial Training                     

       Dorothea     C.     Lerman     ,     Amber     L.     Valentino    , and     Linda     A.     LeBlanc   

          Introduction 

 More than 40 years of research and practice supports the effi cacy of Discrete Trial 
Training (DTT) for remediating the myriad of social, communication, academic, 
and self-help diffi culties that are associated with a diagnosis of autism spectrum 
disorder (ASD). The term  discrete trial training  originates from the early work of 
Lovaas ( 1987 ) at the University of California—Los Angeles. DTT is a teaching 
procedure grounded in applied behavior analysis (ABA), but the term also com-
monly refers to the structured model and curriculum for early intensive behavioral 
intervention developed by Lovaas, called the  UCLA programming model  . It is 
important to note that the terms DTT and the Lovaas or UCLA model are not syn-
onymous. As a teaching procedure, DTT consists of structured learning opportuni-
ties that include an antecedent, the learner’s response, and a consequence. Taking 
this framework into account, DTT is often embedded within other approaches to 
early intervention, such as natural environment teaching and teaching based on ver-
bal behavior taxonomy (i.e., applied verbal behavior; Sundberg & Partington, 
 1998 ). Furthermore, early intervention programs that are based on Lovaas’ model 
typically supplement DTT with other ABA-based teaching procedures, such as 
chaining and incidental teaching (e.g., Fenske, Krantz, & McClannahan,  2001 ). 
DTT models focus on establishing early learning repertoires, such as attending 
and imitation, to facilitate greater fl uency in acquisition of all skill sets. 
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Multiple strategies are employed to ensure that the desired behaviors occur under 
the appropriate stimulus conditions. The goal of this type of programming is to 
systematically teach the child to respond to language and social stimuli in meaning-
ful ways (e.g., talking, playing). 

 In this chapter, we focus on DTT as both a teaching procedure and as a model of 
programming for early intervention. We begin by providing a description of DTT 
and the characteristic features of DTT programming models. We then describe cur-
rent research and practice in teaching others to implement DTT, research outcomes 
for the model, and suggestions for future research.  

    DTT: Teaching Procedures and Variations 

 The discrete trial refers to a carefully designed interaction with several critical com-
ponents: A  discriminative stimulus   (S D ), a structured prompt sequence as needed, 
the target behavior, a reinforcer, and an intentionally short interval before the next 
trial is initiated. The repeated presentation of the S D  with reinforcement for a spe-
cifi c response establishes stimulus control. Thus, in the future, the child will readily 
respond to that stimulus under naturally occurring conditions. For example, an 
instructor might present an apple with a prompt “apple” and deliver praise when the 
child repeats the word apple. Initially, the child will not respond to the presence of 
the apple by naming it. As a result of the many repeated discrete trials with different 
apples and with apples in different contexts, the apple begins to exert stimulus con-
trol over the child’s responses so that he says “apple” when he sees it on a tree, or 
in a book, or in his kitchen. 

  Guidelines   for implementing DTT procedures published in numerous texts and 
curriculum manuals over the past 20 years (e.g., Leaf & McEachin,  1999 ; Lockshin, 
Gillis, & Romanczyk,  2004 ; Webber & Scheuermann,  2008 ) have been drawn 
largely from the seminal work of Lovaas ( 1981 ,  1987 ). Nonetheless, they also have 
incorporated some procedural variations based on research fi ndings and clinical 
experience. In the following sections, we describe commonly recommended com-
ponents of DTT (e.g., prompt fading, reinforcement, measurement), along with pro-
cedural variations and their existing supporting evidence.

      Prompt Fading and Error Correction 

  Prompts are antecedent stimuli that increase the probability of a correct response in 
the presence of the S D . Prompts may be combined with the S D  at the start of the 
discrete trial to ensure that the learner responds without error. In such cases, the 
prompt must be gradually faded to transfer control from the prompt to  the   S D . 
Prompts also may be delivered  as   part of an error correction procedure when the 
learner responds incorrectly or fails to respond to the S D . The contingent delivery of 
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prompts is intended to evoke the correct response within the same instructional trial 
and/or to increase the likelihood that the learner will emit the correct response on 
the next trial. A relatively large number of studies have examined variations of 
prompt fading and error correction methods. 

 Research has demonstrated the effectiveness of the most commonly used 
approaches to fading prompts, including most-to-least prompting (MTL), least-
to- most prompting (LTM), graduated guidance, and prompt delay (see MacDuff, 
Krantz, & McClannahan,  2001 , for a review). In general, results of studies compar-
ing these common approaches have resulted in recommendations to use methods 
that minimize errors. For example, with MTL prompting, the instructor combines 
the initial S D  with the most intrusive prompt needed to evoke the correct response 
(e.g., a model prompt). Contingent on correct responding across a certain number of 
trials, the instructor transitions to less intrusive prompts (e.g., a gesture prompt) 
until the learner responds correctly in the absence of  prompts  . 

 Nonetheless, some recent research suggests that errorless approaches to teaching 
might lead to overreliance on prompts (Leaf et al.,  2014 ; Libby, Weiss, Bancroft, & 
Ahearn,  2008 ). For example, in an interesting variation of MTL, Libby et al. ( 2008 ) 
inserted a 2-s delay between the S D  and prompt to give the subjects an opportunity 
to respond independently on each trial. Results indicated that this method was just 
as effective as LTM but was associated with fewer errors. 

 In addition to these methods, other ways to fade prompts have been described in 
some texts and curriculum guides. These methods, which include “no-no prompt 
(NNP),” “fl exible prompting,” and “simultaneous prompting,” have been examined 
more recently in the literature (e.g., Fentress & Lerman,  2012 ; Leaf et al.,  2013 ; 
Leaf, Leaf, Taubman, McEachin, & Delmolino,  2014 ; Leaf, Sheldon, & Sherman, 
 2010 ). With  fl exible prompting  , the therapist does not employ a structured, invariant 
prompting procedure but instead relies on his or her own judgment about whether to 
use a prompt on a given trial and, if so, what type of prompt to deliver. The therapist 
is told to use the least amount of assistance needed while aiming for a high level of 
success and to provide prompts if the learner has a recent history of making errors 
with the task (Leaf, Leaf, et al.,  2014 ). Results of several studies indicated that fl ex-
ible prompting was just as effective in teaching new skills as other more commonly 
used methods (Leaf, Leaf, et al.,  2014 ; Soluaga, Leaf, Taubman, McEachin, & Leaf, 
 2008 ). 

 With  simultaneous prompting  , a controlling prompt is always delivered at the 
same time as the S D  and is not systematically faded across teaching trials. Instead, 
the learner is periodically given opportunities to exhibit the response independently 
during “probes” (see Waugh, Alberto, & Fredrick,  2011 , for a review). Advantages 
of this approach are that it does not require the therapist to fade prompts or collect 
data on performance during instruction (performance is only measured during 
probes). Although research fi ndings have demonstrated the effectiveness of this 
approach, results of some comparison studies suggest that other methods may be 
more successful (e.g., Leaf et al.,  2010 ).  NNP   is a method of fading in which a 
prompt is only delivered following two consecutive trials without correct responses. 
One advantage of this method is that it may reduce the likelihood of prompt 
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 dependence. Two studies comparing the effectiveness of this prompt fading method 
to other methods (simultaneous prompting and MTL prompting) found that learn-
ers acquired targeted skills more quickly under the NNP method (Fentress & 
Lerman,  2012 ; Leaf et al.,  2010 ). However, Fentress and Lerman further found that 
skills taught via MTL showed better maintenance than those taught via the NNP 
procedure.  

 Instructors also may use a variety of different consequences for errors. These 
consequences include delivering vocal statements (e.g., saying “no”), withdrawing 
attention, demonstrating the correct response, and requiring the learner to practice 
the correct response one or more times (Leaf, Alcalay, et al.,  2014 ; McGhan & 
Lerman,  2013 ; Rodgers & Iwata,  1991 ; Smith, Mruzek, Wheat, & Hughes,  2006 ; 
Worsdell et al.,  2005 ). In general, research suggests that all methods can be effective 
when teaching new skills. Comparisons of different  error correction methods   have 
produced inconsistent results but generally have found that strategies that include a 
response requirement (e.g., learner must practice the correct response one or more 
times) are more effective than approaches that do not (e.g., providing vocal feed-
back or demonstrating the correct response).  

    Reinforcement 

  Correct responses are followed  by   brief praise or access to a preferred item. Research 
has demonstrated the importance of using highly preferred reinforcers during DTT, 
which are typically identifi ed via systematic preference assessments (e.g., Lang 
et al.,  2014 ). A procedural variation that may further enhance the effectiveness of 
DTT is to give the learner opportunities to choose the reinforcer at the moment that 
it is earned. Reinforcement choice may improve performance by ensuring that the 
learner receives the most preferred consequence (Sellers et al.,  2013 ) or by reducing 
the effects of satiation via varied reinforcement (North & Iwata,  2005 ). Some 
research fi ndings indicate that choice itself may function as a reinforcer (e.g., Tiger, 
Hanley, & Hernandez,  2006 ); in such cases, providing opportunities to choose 
 contingent on responding may enhance the quality or value of the reinforcement 
contingency (Elliott & Dillenburger,  2014 ). 

 A commonly used procedural variation related to the delivery of contingent praise 
is to refer specifi cally to the targeted behavior in the praise statement (e.g., “Nice job 
pointing to the cup!” rather than “Nice job!”). Despite the ubiquity of this recom-
mended variation, few studies have directly examined the benefi ts of using descrip-
tive (or behavior-specifi c) versus general praise statements. Furthermore, research 
fi ndings thus far have not revealed consistent, sustainable, or notable differences in 
acquisition with these two forms of praise (Polick, Carr, & Hanney,  2012 ; Stevens, 
Sidner, Reeve, & Sidener,  2011 ). As discussed by Polick et al., specifi c praise may 
be benefi cial for certain individuals (e.g., those with good intraverbal repertoires), 
suggesting that further research is warranted. 
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 A useful strategy for reducing prompt dependency is to provide differential 
 consequences following prompted versus unprompted responses. Although the use 
of differential reinforcement is commonly recommended in texts and curriculum 
guides on DTT, only a handful of studies have examined procedural variations of 
this approach. Research fi ndings indicate that providing a denser reinforcement 
schedule (Hausman, Ingvarsson, & Kahng,  2014 ; Olendick & Pear,  1980 ; Touchette 
& Howard,  1984 ) or higher quality reinforcers (Cividini-Motta & Ahearn,  2013 ; 
Karsten & Carr,  2009 ) for unprompted responses relative to that for prompted 
responses will enhance acquisition. Furthermore, it appears that acquisition may 
occur more rapidly for some learners if reinforcement is completely withheld 
 following prompted responses .  

    Task Interspersal 

  A common practice is to alternate among two or more instructional targets during 
teaching sessions with a learner. A number of studies  have   examined different 
ways to arrange instructional trials within teaching sessions (Chiara, Schuster, 
Bell, & Wolery,  1995 ; Dunlap,  1984 ; Majdalany, Wilder, Greif, Mathisen, & Saini, 
 2014 ; Volkert, Lerman, Trosclair, Addison, & Kodak,  2008 ). Research fi ndings 
suggest that learners may acquire skills more quickly when the therapist presents 
S D s for several different targets (e.g., “stand up,” “Point to green,” “What animal 
goes ‘moo’?”) rather than for the same target (e.g., “Point to green.”) across con-
secutive instructional trials (e.g., Chiara et al.; Dunlap). Authors have speculated 
that task interspersal procedures improve performance by functioning as a  motiva-
tional operation (MO)  . However, studies in which unknown targets were alternated 
with known targets have produced inconsistent fi ndings (see Benavides & Poulson, 
 2009 ; Charlop, Kurtz, & Milstein,  1992 ; Dunlap,  1984 ; Majdalany et al.,  2014 ; 
Volkert et al.,  2008 ). As such, the conditions under which task interspersal proce-
dures are benefi cial have not yet been delineated and warrant further study. A 
somewhat different approach to task interspersal is to alter the instructional con-
text by incorporating game-related stimuli (and reinforcers) into DTT. In Geiger 
et al. ( 2012 ), for example, the therapist taught one subject receptive object labels 
within the context of a train activity. The subject had access to the train activity 
materials for 30 s. The therapist removed the materials, presented a learning trial 
with stimuli (attached to pieces of the train track), and provided access to (the 
additional piece of train track) for 30 s contingent on a correct response. (Another 
child learned receptive discriminations by jumping to the correct stimulus in a 
3-item array that were pasted into a Twister ®  mat.) Results of a subsequent prefer-
ence assessment indicated that the (each child preferred their game-based) learn-
ing arrangement to a more traditional DTT format conducted at the table in a 
traditional format .  
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    Intertrial Interval (ITI) 

   A pause between instructional trials provides a clear demarcation point between 
the end of a trial and the beginning of the next trial. The length of this  ITI   may 
impact performance. For this reason, it is  commonly   recommended to deliver 
instructional trials at a rapid pace during DTT. Research fi ndings have shown that 
acquisition is enhanced with short (e.g., 2-s to 3-s) versus long (e.g., 10-s to 20-s) 
it is (e.g., Koegel, Dunlap, & Dyer,  1980 ; Majdalany et al.,  2014 ). Some research, 
however, also suggests advantages to presenting additional instructional stimuli 
during ITIs (e.g., Loughrey, Betz, Majdalany, & Nicholson,  2014 ; Reichow & 
Wolery,  2011 ; Vladescu & Kodak,  2013 ). With this approach, the therapist inserts 
supplementary information immediately prior to or following instructional trials, 
with no response required of the learner. The additional stimuli (sometimes called 
secondary targets) may be related or unrelated to the primary targets (e.g., stating, 
“Dog have tails,” after asking the learner to point to the picture of a dog versus ask-
ing the learner to point to the letter “A”). This approach appears to enhance acquisi-
tion of the secondary targets without compromising progress on the primary targets. 
Studies have shown that some learners with autism will acquire the secondary tar-
gets either prior to or simultaneously with the primary targets (Reichow & Wolery, 
 2011 ; Vladescu & Kodak,  2013 ). The conditions under which learners will acquire 
supplementary information in the absence of direct training are unclear, but 
Vladescu and Kodak noted that their subjects tended to echo (i.e., vocally imitate) 
the secondary stimuli presented by the therapist. Further research is needed to 
determine if a strong echoic repertoire is a necessary pre-requisite for learning in 
this instructional context  .  

    Individual Versus Group Format 

 DTT is typically conducted within the context of individualized (i.e., one-on-one) 
instruction. Nonetheless, a number  of   studies have demonstrated successful learn-
ing outcomes when DTT was embedded within a group instruction format (e.g., 
Leaf et al.,  2013 ; Taubman et al.,  2001 ). In Taubman et al., for example, a teacher 
delivered the S D  to multiple children who were expected to respond simultaneously. 
During other lessons, the teacher delivered the instructional trials sequentially 
across children. Results showed successful acquisition of targets via the group 
instructional approach. Leaf et al. ( 2013 ) directly compared individual versus group 
instruction formats for six children with autism. The instructor delivered instruc-
tional trials sequentially across three children during the group instruction format. 
Results not only showed that the group format was as effective as individual instruc-
tion for teaching new skills, but the children learned some of the targets that had 
been delivered to other children in the group.  

D.C. Lerman et al.



53

    Conditional Discriminations 

  A large portion of instruction during DTT is devoted to teaching conditional 
 discriminations, in which the correct response in the presence of the S D  depends on 
the stimulus context. These discriminations are typically taught within the context 
of match-to-sample tasks. For example, suppose the therapist is teaching a child to 
discriminate among red, blue, and green. The therapist might present stimuli of each 
color to the child and state, “Point to blue.” In the presence of the blue stimulus, 
pointing to the blue stimulus is correct only if the therapist has stated, “Point to 
blue.” Curriculum manuals and guides recommend two approaches for teaching this 
type of auditory-visual discrimination. In one approach (called the “simple- 
conditional method”), the therapist fi rst targets simple discriminations, in which the 
learner is taught to respond one stimulus only (e.g., point to blue). The other dis-
criminations (e.g., red and green) are successively introduced, and the learner is 
then required to respond to each of the stimuli based on the auditory stimulus pre-
sented by the therapist. In the other approach (called the “conditional-only method”), 
the learner is taught all relations simultaneously from the outset of instruction. 
Results of several recent studies suggest that the conditional-only method is more 
effective and effi cient than the simple-conditional approach (e.g., Grow, Carr, 
Kodak, Jostad, & Kisamore,  2011 ; Grow, Kodak, & Carr,  2014 ). A more detailed 
overview of instructional strategies for teaching simple and  conditional discrimina-
tions   can be found in  Grow and LeBlanc ( 2013 ).  

    Generalization 

  Ensuring that newly taught skills generalize across relevant responses and contexts 
(e.g., in different settings and with different people, instructions, and materials) is a 
critical component of DTT. One of the most common approaches for  promoting 
  generalization is to include multiple exemplars in training. The instructor might (a) 
arrange for different people to deliver the SD (e.g., different instructors, caregivers), 
(b) present the S D  in multiple locations (e.g., classroom, lunchroom), (c) vary the 
wording of the S D  (e.g., “Touch green.” “Show me green.”), and (d) present different 
stimulus materials (e.g., different sized letters, different colored objects). Research 
on the multiple exemplar strategy indicates two primary approaches: (a) introducing 
each new exemplar in a sequential fashion, waiting until the learner demonstrates 
mastery with an exemplar before introducing the next (often called “serial train-
ing”), or (b) teaching multiple new exemplars at a time to the learner (often called 
“concurrent training”). Both approaches continue until the learner demonstrates 
generalization across untrained exemplars. Although research fi ndings suggest that 
both procedural variations lead to the acquisition and generalization of skills, results 
of several studies indicate that the concurrent training approach may promote gen-
eralization more effi ciently and effectively for some learners (Schroeder, Schuster, 
& Hemmeter,  1998 ; Wunderlich, Vollmer, Donaldson, & Phillips,  2014 ). 
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 Other approaches for promoting the likelihood of generalization include (a) 
incorporating materials, situations, and other stimuli from the child’s natural envi-
ronment into training, (b) teaching responses that are likely to contact reinforcement 
in non-training settings, (c) thinning the schedule of reinforcement in the training 
setting, and (d) recruiting caregivers and others to prompt and reinforce targeted 
responses in non-training settings  (Stokes & Baer,  1977 ).  

    Measurement 

 Monitoring a learner’s  progress   through trial-based recording of performance is a 
hallmark of DTT. The authors of many curriculum manuals and guides recommend 
that therapists record the outcome of every learning trial, summarize performance 
across blocks of learning trials, and examine the data frequently to make decisions 
about learner progress and potential program changes. An alternative to this labor- 
intensive approach to measurement, called continuous recording, is to record 
learner performance on just a subset of trials or instructional sessions. When using 
discontinuous recording, the therapist might record the outcome of the fi rst trial, 
the fi rst three trials, or the fi rst fi ve trials of instructional sessions that consist of 
nine to ten trials. Despite the potential ease of sampling in this manner, obtaining 
less data may alter the accuracy or sensitivity of measurement. Results of several 
studies comparing continuous and discontinuous recording during DTT suggest 
that the possible benefi ts of discontinuous recording (in terms of ease and effi -
ciency) may not outweigh the costs (Carey & Bourret,  2014 ; Cummings & Carr, 
 2009 ; Lerman, Dittlinger, Fentress, & Lanagan,  2011 ; Najdowski et al.,  2009 ; 
Taubman, Leaf, McEachin, Papovich, & Leaf,  2013 ). For example, data collected 
on just a subset of trials may lead therapists to conclude prematurely that a learner 
has mastered a skill and may be less sensitive to changes in performance (Carey & 
Bourret,  2014 ; Lerman et al.,  2011 ). Furthermore, Taubman et al. ( 2013 ) found that 
continuous and discontinuous recording methods required nearly the same amount 
of therapists’ time.   

    The DTT Programming Model 

 Many behavioral programs involve similar trial components (i.e., specifi c anteced-
ent, behavior, and consequence) because the  three-term contingency   (A-B-C) repre-
sents the critical behavioral learning unit. However, DTT programming is typically 
more structured in the presentations of the trials and the specifi cs of the prompting 
sequence, more rapidly paced, and more contrived in the initial lear ning environ-
ment which typically has been stripped of most distracting stimuli. Three critical 
features of DTT programming likely account for the dramatic and potentially 
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developmental trajectory altering effects for children with autism. First, DTT is 
initially conducted in a distraction-free environment to promote attending. Second, 
DTT programs focus heavily on “learning to learn” repertoires that accelerate 
acquisition in subsequent programming. Third, the DTT programming model 
emphasizes intensive intervention with teaching occurring across a great number of 
hours (e.g., 25–40 per week) and with a great density of learning units in each of 
those hours. 

    Distraction Free Environment 

 DTT is typically presented in a distraction free environment to increase the likeli-
hood that the child with autism attends to the teacher and S D . The  distraction free 
environment      is most important for young children who have not yet learned to 
attend to people or items in a sustained fashion, which is a critical pre-requisite skill 
for learning. Initial sessions often occur at a small table or with the adult and child 
sitting face-to-face in chairs. Items such as pictures, posters, toys, television, com-
puters, or other distracting and preferred stimuli are removed from the instructional 
area. As the child develops attending skills and basic compliance and direction- 
following skills, teaching begins to occur across settings in more natural contexts to 
facilitate generalization of newly learned skills.  

    Structured Curriculum 

  Typically, a  structured curriculum   is used as a basis for building the instructional 
objectives for a DTT program. Commonly used published curricula include those 
by Leaf and McEachin ( 1999 ), Lovaas ( 2002 ), Maurice, Green, and Luce ( 1996 ), 
and Sundberg and Partington ( 1998 ). These curricula describe the basics of the 
intervention approach, the specifi c components of programming, and the progres-
sion of skills targeted throughout multi-year intervention efforts (i.e., the curricu-
lum). Initial teaching efforts focus on establishing critical learning repertoires that 
will facilitate acquisition of later skills and accelerate developmental progress. 
Children learn to attend, to imitate sounds and movements, to match objects and 
pictures, and to comply with basic directions. The discriminations become progres-
sively more complex (e.g., two-step directions, three-step directions) and expand to 
encompass an array of spoken language (e.g., requests, labeling, asking and answer-
ing questions), social and play skills (e.g., functional play, parallel play, interactive 
play, sharing, initiating) and adaptive targets (e.g., toileting skills, self-feeding, 
dressing) appropriate for children aged 2–6 years. The curriculum is hierarchical in 
that early skills must be mastered before moving up the hierarchy to later, more 
diffi cult skills .  
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    Trials and Intensity of Intervention 

 The pace of instruction in DTT is typically brisk, particularly for early learners who 
may have diffi culty attending for extended periods of time. An individual trial may 
last for approximately 5–30 s depending on the targeted skill and the level of 
prompting  required   to produce the response. The goal is to have many trials of a 
specifi c type of program (i.e., receptive identifi cation) within just a few minutes so 
that the learner experiences potentially 1000 s of trials across all program types 
throughout the day almost every day. This volume of learning opportunities actually 
approximates the number that a typically developing toddler or preschooler might 
experience in a given day with a difference that the typically developing toddler is 
often initiating those learning opportunities and readily learning from events hap-
pening in their environment without the need for such explicit instruction. 
Intervention typically occurs at this level of intensity for 1–2 years with an addi-
tional year of programming that may occur at lower intensity (e.g., few hours per 
week, no longer 1–1 ratio) and in natural environments such as preschool or center- 
based settings. 

 The critical features described above are common in DTT programs. However, 
the specifi c instructional programs and procedures may vary as they are individual-
ized to the learner. A team of professionals typically work together to coordinate 
and implement programming. For example, the child may work directly with sev-
eral different instructors for multiple hours per week. This allows for generalization 
programming so that new skills are more likely to occur in interactions with a wide 
variety of people. These direct intervention services are overseen by a professional 
with a higher level of education and credentialing (i.e., Board Certifi ed Behavior 
Analyst) who creates the programming, assess progress, and develops intervention 
plans for problematic behavior. This approach to intervention with children with 
ASD has a substantial evidence base to support the consistent positive effects that 
are produced when implemented at an early age and at a high level of intensity and 
duration (see Outcomes Research section below). The following section provides 
general information to guide a new practitioner through the critical steps for imple-
menting a DTT  progr  am effectively.   

    Guidelines for Implementing the DTT Programming Model 

 Most curricula and resource manuals for DTT provide information about establish-
ing and monitoring the progress in programs (Leaf & McEachin,  1999 ; Lovaas, 
 2002 ; Maurice,  1994 ; Maurice et al.,  1996 ). The fact that entire books are devoted 
to this task is a clear indication that the brief description provided here is only a 
starting point for those who actually intend to implement this type of programming. 
Although not detailed enough for a stand-alone resource, this section is designed to 
provide the process and major milestones for program implementation along with 
direction to more complete resources for each step. 
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    Starting the DTT Program and Services 

  Establishing DTT  services   requires several critical preparatory and preliminary 
steps. First, families should be oriented to basic information about DTT program-
ming and the evidence regarding effectiveness (i.e., the information provided in 
sections above and below). This orientation is a critical part of rapport building and 
should occur in a supportive manner given the stressful and painful context of a 
newly delivered diagnosis of an ASD for the family. The orientation to services 
might include a live discussion, provision of reading materials, or a visit to a center- 
based program to see ongoing services for other children. Consider written materi-
als such as  Right From the Start: Behavioral Intervention for Young Children with 
Autism  ( 2nd Edition ) (Harris & Weiss,  2007 ) and  Making a Difference: Behavioral 
Intervention for Autism  (Maurice, Green, & Foxx,  2001 ), as these materials are 
 family friendly. The orientation should cover the basic expectations about DTT pro-
grams (e.g., intensity, location and frequency of sessions, parental involvement in 
selection of targets and implementation of programming, structure and responsibili-
ties of the treatment team). It may also be useful to provide general information 
about autism and adjusting to having a child with special needs such as  A Practical 
Guide to Autism: What Every Family Member, Teacher and Professional Needs to 
Know  (Volkmar & Wiesner,  2009 ) or  Children with Autism: A Parent’s Guide  ( 2nd 
Edition ) (Powers,  2001 ). 

 Second, the instructors and supervising behavior analysts should establish rap-
port with the child and establish themselves and a wide range of leisure items as 
highly preferred. This process is often referred to as “pairing” and typically involves 
conducting preference assessments, engaging in highly preferred play activities 
with the child, and minimizing instructional demands for the fi rst sessions. Once the 
treatment team has been paired suffi ciently with positive experiences, the child will 
likely readily approach instructors and willingly interact with them. Instructional 
demands are gradually introduced and interspersed with ongoing pairing activities 
to ensure a rich and positive interaction schedule. Many of the fi rst demands that are 
presented are designed to assess the child’s existing skills and defi cits with respect 
to a previously chosen curriculum of programming. The results of these assessment 
activities are used to select a reasonable array of programs. It is important to distin-
guish between the term “program” when used to refer to the comprehensive pro-
gram, which includes all of the tasks, goals and objectives included in an entire DTT 
program, versus a specifi c program, which includes a specifi c goal within 
the overall comprehensive program. For the purpose of this chapter, the term 
 “program” will be used to refer to the comprehensive program, whereas “specifi c 
program” will be used to refer to the specifi c goals and objectives included in the 
comprehensive program (e.g., receptive body parts). Many early specifi c programs 
and incidental teaching interactions are designed to establish a readiness repertoire 
(e.g., sitting for a brief period, looking at an adult or items, following simple direc-
tions) for more structured programming. The family may be involved in services 
from the very beginning by participating in pairing sessions and providing informa-
tion about preferred items and activities. 
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 The next critical step in a successful program is establishing a partnership 
between the family and the provider team. Participation and input from the family 
is recruited to establish goals for programming and important behavioral needs 
(e.g., problem behavior, food selectivity, sleep problems, safety issues). An initial 
parent interview can be helpful in learning information about environmental 
determinants of problem behavior, the family’s short- and long-term goals for the 
child, and the behaviors that the family sees as most important and relevant. For 
example, the behavior analyst might assess skills and determine that a child has 
receptive language defi cits and minimal direction following skills. The behavior 
analysis would then create a specifi c program to teach the child to learn the names 
of common objects (i.e., receptive identifi cation of objects, listener responding) 
and follow simple directions. The family plays a important role in determining the 
specifi c items to target based on information that the family eats a variety of fruit 
and that they would like their child to be able to “go get a banana” for his snack 
when asked to do so. Thus, the family provides suggestions and priorities that 
inform the comprehensive program and enhance its relevance for their lives. The 
next section will focus on the components and structure of an effective DTT 
program .  

    Programs and Targets 

 The  comprehensive program   is developed based on the specifi c curricular assess-
ment conducted, clinical judgment, the current level of the child’s functioning, and 
parental input. Once a specifi c program is established, individual items, often called 
“treatment targets,” are selected that will serve as the primary focus of intervention. 
For example, an overall specifi c program may be “receptive identifi cation of body 
parts” whereas the treatment targets might be “nose,” “head” and “ears.” Treatment 
targets often change as the child masters them until a pre-determined overall goal is 
met (e.g., the child can receptively identify at least 12 body parts on self, others and 
in pictures). 

 The number of specifi c programs and number of  targets   in a comprehensive DTT 
program might vary signifi cantly based on the language level of the learner, number 
of intervention hours per week, and family goals and priorities. For example, a very 
early learner may have only three specifi c programs (e.g., requesting, eye contact, 
and receptive instructions) with two to three targets in place for each of the  programs 
(e.g., request ball and juice, respond to “sit down,” and “clap”). In contrast, a more 
advanced learner may have 15 or more specifi c programs across language, social, 
play, and adaptive skill domains with many targets in each specifi c program. 
Generally, the age of the child, number of intervention hours, and type of program 
(i.e., comprehensive vs. focused) will be important factors guiding decisions about 
the number of programs and targets within those programs.  
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    Components of the Specifi c Instructional Program 

 Each  specifi c instructional program   may vary across learner, but a quality DTT 
program contains the following components: A clear purpose and rationale, a list 
of needed materials, and a precise procedural description, including specifi c S D , 
description of the target response and acceptable variations, a description of prompts 
and criteria for fading prompts, reinforcers, and error correction procedures. A qual-
ity specifi c program also includes instructions on target interspersal and target rota-
tion, data collection, and mastery and generalization criteria. For a sample specifi c 
program for receptive body parts, see appendix A.  

    Analysis of  Progress and Program Modifi cation   

 Once specifi c programs and targets are selected and implementation has begun, the 
focus shifts to analyzing the learner’s progress and making modifi cations as neces-
sary to ensure optimal effi ciency of learning. Data on the learner’s behavior must be 
graphed and analyzed regularly to accomplish this. These data are used to evaluate 
the effectiveness of a specifi c program. Consideration may be given to the following 
points of measurement: At least 80 % of active programs should have multiple tar-
gets mastered, the consumer should master a reasonable number of targets every 
2–4 weeks (“reasonable” should be based on a consumer’s age, number of service 
hours, and type of service/programming), and the number of trials or probes to cri-
terion for consecutive targets in a program should follow a low stable or decreasing 
trend. Additionally, mastered targets should maintain over time, or are reintroduced 
to active status with a maintenance programming component. 

 As the data are analyzed, complete programs will become mastered and replaced 
with new ones. The overarching goal is to teach children a variety of language, 
motor, and adaptive skills to ensure they exhibit skills consistent with those exhib-
ited by same-age peers. A strong focus on generalization of skills in naturally occur-
ring situations is imperative.  

    Facilitating and Evaluating Progress Towards Socially 
Meaningful Outcomes 

 As a  child acquires skills   in DTT, generalization becomes an important focus of 
programming. It is important to continuously program for and evaluate both stimu-
lus and response generalization in DTT. This can be an important indicator of both 
the effectiveness of and necessity for ongoing intervention. Various strategies for 
promoting generalization, as described above, are embedded into DTT, and a 
 consumer’s entire comprehensive program may focus completely on generalization 
activities. 
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 As stimulus and response generalization occurs, it is important to both assess and 
facilitate the readiness of the natural environment to sustain treatment gains. For 
example, a child may have acquired the skill of greeting his peers and due to DTT; 
he has generalized that skill to use it in the school environment, home environment, 
at the park and with a variety of peers. An important element of ensuring this 
skill is sustainable over time is that the individuals in his natural environment will 
provide appropriate and natural consequences that will maintain this skill over time. 
That is, just because a child can greet his peers in these situations, does not neces-
sarily mean that when he does so; the natural contingencies of greeting one’s peers 
will maintain responding. It may be important to examine the child’s environment 
and determine any refi nement of that skill to ensure the natural contingencies 
 ultimately maintain responding. 

 As critical repertoires develop, another important consideration is  transition   into 
the next environment. This next environment will differ greatly depending on the 
age and overall functioning of the learner. For example, a small child may need to 
focus on kindergarten readiness skills, whereas an older child may need to focus on 
self help and adaptive skills to transition into an independent living situation. An 
important part of DTT is identifying and specifi cally planning for the repertoires 
that will be necessary for success, no matter what the next environment will be. In 
order to adequately plan for the transition, asking the following questions may 
prove helpful: fi rst, what do other individuals in this environment do? That is, what 
are the repertoires that make others successful in the environment? For example, a 
child in kindergarten may be expected to recite the alphabet, socialize on the play-
ground and sit in a group setting for a period of time. In this case, ensuring the 
individual with a disability can engage in these behaviors in a similar manner is 
crucial for success in that new environment. Second, what are the critical behaviors 
the environment requires for  participation  ? For example, a group home might 
require independence with dressing or a classroom may require self-initiation of 
toileting. These behaviors should be specifi cally incorporated into DTT prior to 
transition into the new environment to ensure ultimate success.   

    Teaching Others to Implement DTT 

 Research fi ndings indicate that therapists with diverse backgrounds and levels of 
expertise can learn to implement DTT, generalize those skills across learners and 
targets, and maintain these skills over time. Learner performance, in terms of both 
acquisition of skills and levels of disruptive behavior, are directly related to the 
integrity of DTT procedures (e.g., Dib & Sturmey,  2007 ; Reed, Reed, Baez, & 
Maguire,  2011 ). DTT should not be implemented exclusively by specialized behav-
ioral therapists but also by parents, teachers, and any other care providers who are 
responsible for the social, educational, and behavioral development of the child. 
The majority of studies showing good outcomes with DTT have included a care-
giver training component (see next section below), and results of some studies 
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suggest that DTT outcomes may be similar regardless of whether parents or trained 
professionals serve as the children’s primary therapist (e.g., Sallows & Graupner, 
 2005 ). In the following sections, we describe the components of effective staff 
and caregiver training, along with research fi ndings on alternative modalities for 
improving the effi ciency, accessibility, and cost of training (see also Thomson, 
Martin, Arnal, Fazzio, & Yu,  2009 , for a review). 

    Behavioral Skills Training 

 Behavioral skills training (BST), the most commonly used evidence-based approach 
to training DTT skills, is an explicit, active-response training procedure that involves 
four critical components—instructions, modeling, rehearsal and feedback 
(Miltenberger,  2003 ). Trainers use performance-based criteria to determine when 
the trainee has mastered the skills. For example, training may continue until the 
trainee performs the DTT procedures with at least 90 % accuracy across three con-
secutive practice sessions. Results of numerous studies have shown that BST is 
highly effective for teaching DTT to teachers, parents, and other staff (e.g., Dib & 
Sturmey,  2007 ; Lafasakis & Sturmey,  2007 ; Lerman, Tetreault, Hovanetz, Strobel, 
& Garro,  2008 ; Sarokoff & Sturmey,  2004 ). Training typically begins with spoken 
and written instructions that delineate the components of DTT. The next step of 
BST,  modeling     , is implemented live or through video and might include examples 
of both correct and incorrect applications of the procedures and demonstrations of 
DTT with multiple learner targets.  Modeling   also might be provided immediately 
after the trainee has had an opportunity to rehearse (practice), and the trainer dem-
onstrates DTT components that were performed incorrectly by the trainee (e.g., 
Lafasakis & Sturmey,  2007 ; Sarokoff & Sturmey,  2004 ). The  rehearsal      (practice) 
with feedback phase may be accomplished through role play with the trainer, 
through actual teaching sessions with the learner, or both. Practice should include 
multiple targets and materials to promote generalization of the DTT skills (Ducharme 
& Feldman,  1992 ).  Feedback      typically consists of vocal statements describing DTT 
components implemented correctly and incorrectly, along with suggestions for cor-
recting implementation errors. Practice with feedback continues until the trainees 
implement DTT with a high degree of accuracy. However, trainees must continue to 
receive specifi c feedback about their performance (McKenney & Bristol,  2015 ), 
combined with praise that is contingent upon aspects of DTT implementation, to 
improve and maintain performance over time (Alvero, Bucklin, & Austin,  2001 ; 
Komaki, Desselles, & Bowman,  1989 ). 

 A few supplemental procedures have been evaluated for enhancing the effective-
ness of BST when teaching DTT skills to others. In May, Austin, and Dymond 
( 2011 ), for example, therapists engaged in higher levels of accurate responding 
when BST was combined with stimulus prompts. The prompts consisted of cards 
listing the learner’s targets along with a laminated board showing the differential 
responses of the therapist for all possible learner responses on each trial. The therapists 
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were taught to place each card in the corresponding section on the laminated board 
based on the learner’s response to the S D . Thomas ( 2013 ) found that DTT imple-
mentation of paraprofessionals improved after they were taught to observe and 
score the accuracy of their peers’ teaching sessions.  

    Alternative Modalities 

 BST is often considered the gold standard for training others to implement beh-
avioral interventions. However, this approach can be fairly expensive and time- 
consuming, and it requires the availability of experts to provide the training.  Training 
effi ciency      is particularly important in settings with high therapist turn-over or when 
large groups of individuals need to be trained. In some rural or remote areas, experts 
are not readily available to provide training on DTT. As such, some investigators 
have developed alternative training modalities to enhance the effi ciency, cost, or 
availability of BST. These approaches vary in terms of the extent to which they 
incorporate the components of BST. 

 Training modalities that might eliminate the need for live trainers, including 
written manuals, videos, and computer-based instruction, have been evaluated in a 
number of studies on DTT. For example, Thiessen et al. ( 2009 ) developed a 37-page 
manual that provided comprehensive  written instructions   on (a) the basic principles 
of applied behavior analysis, (b) preparation for an instructional sessions, (c) ante-
cedents and consequences for correct responses, (d) antecedents and consequences 
for incorrect responses, and (e)    prompt fading. The trainees, undergraduate stu-
dents, were required to complete a knowledge test after reading each unit in the 
manual and answer all of the questions correctly before proceeding to the next unit. 
The manual also instructed trainees to imagine conducting DTT with a child using 
the components covered in the unit and to evaluate their self-practice via a rating 
form. After completing the training manual, the trainees demonstrated high levels of 
procedural integrity when conducting DTT in role play with an experimenter, 
although integrity decreased somewhat when the trainee implemented DTT with a 
child with autism. Trainees required 2–5 h to master the manual. 

 In a subsequent study, Thomson et al. ( 2012 ) evaluated the outcomes of the same 
instructional manual with newly hired tutors providing in-home DTT programs for 
children with autism. After completing the manual, tutors who did not implement 
DTT with 80 % accuracy (the mastery criterion) during role play with the experi-
menter watched a 17-min video that reviewed the information contained in the 
manual and showed an expert implementing DTT with a child. Five of the eight 
tutors required the video component following the self-instructional manual and 
met the mastery criterion after watching the video. Less promising outcomes were 
obtained when the instructional manual and video were used with parents (Young, 
Boris, Thomson, Martin, & Yu,  2012 ). All but one of the fi ve parents required the 
video component, and two of the parents did not meet the mastery criterion after 
completing the self-instructional manual and watching the video. In a second 
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experiment, Young et al. replaced the self-practice component of the manual with 
role play plus feedback. This substitution improved the overall outcomes for the 
parents, but it required the availability of a trainer. Together, these results suggest 
that written instructions alone may not be a viable substitute for live BST. However, 
for some individuals, the addition of video models may be a useful supplement to 
written instructional manuals. 

 Results of several studies  suggest    video instruction   alone may eliminate the need 
for live trainers. In these studies, video modeling with voiceovers that described the 
critical components of DTT was effective for teaching direct service staff to imple-
ment DTT with a high degree of integrity during role play with the experimenter 
(Catania, Almeida, Liu-Constant, & Digennaro,  2009 ) and during teaching sessions 
with children (Vladescu, Carroll, Paden, & Kodak,  2012 ). 

 Similar to written manuals,  computer-based instruction   is  design  ed to eliminate 
the need for individualized trainers. However, use of the computer permits the inclu-
sion of the modeling component of BST via videos. Nosik, Williams, Garrido, and 
Lee ( 2013 ) compared the outcomes of live BST to computer-based training for 
direct care staff in a day program for adults. The computer-based instruction 
included written text, videos, and quizzes with feedback. Results showed that the 
subjects who received BST implemented DTT with a higher degree of procedural 
integrity immediately following training and at a 6-week follow up than those who 
received computer-based instruction. Using a similar computer-based instruction 
program Pollard, Higbee, Akers, and Brodhead ( 2014 ) obtained promising results 
with four college students who had no prior DTT experience. Three of the four 
participants met the mastery criterion immediately after completing the training 
modules and then generalized their teaching skills to a young child with autism. The 
third participant showed an immediate improvement in performance after receiving 
a single performance feedback session. 

 Lack of  rehearsal   (i.e., hands-on practice with feedback) that is a typical  c  ompo-
nent of BST may compromise the effectiveness of computer-based instruction. 
If so, one way to improve the outcomes of computer-based instruction would be 
to incorporate a performance-based component via interactive simulation software. 
A tested version of this software, called  DTkid  , permits the trainee to simulate 
teaching sessions with a child while receiving real-time feedback on performance or 
an evaluative summary on procedural integrity at the conclusion of the teaching ses-
sion (Eldevik et al.,  2013 ; Randall, Hall, Bizo, & Remington,  2007 ). Preliminary 
research on DTkid suggests that this may be a promising self-instructional approach, 
but further research is needed. 

 Another potential approach for increasing the accessibility of  staff and caregiver 
training      is to provide BST through videoconferencing. Although this modality does 
not eliminate the need for live trainers, it may be helpful for reaching individuals 
who reside far from qualifi ed trainers. Videoconferencing requires access to the 
internet, a computer, web camera, and conferencing software (e.g., Skype, MoviTM- 
client). Research suggests videoconferencing is a promising approach for teaching 
staff and caregivers to implement behavioral assessments and interventions (e.g., 
Vismara, Young, Stahmer, Griffi th, & Rogers,  2009 ; Wacker et al.,  2013a ,  2013b ). 
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In one of the few studies to evaluate this modality for teaching DTT, Hay-Hansson 
and Eldevik ( 2013 ) found no differences in the performance of school staff who 
were taught via live BST versus videoconferencing.   

    DTT Intervention Research: Large-Scale Outcomes 

 The landmark study that investigated the effectiveness of DTT with children with 
autism was conducted by Lovaas ( 1987 ). Results of this study are often cited and 
recognized as the fi rst demonstration that  EIBI   focused on DTT is highly effective 
in producing positive outcomes for this population. Specifi cally, 47 % of the chil-
dren in the Lovaas study were placed in general education, obtained an average 
increase in IQ score of 37 points, and had substantial decreases in symptoms of 
autism. In signifi cant contrast, only 2 % of the control-group children achieved nor-
mal educational and intellectual functioning (the remaining were placed in language 
delayed classes or special classrooms for autism and/or mental retardation). 

 Since 2000, many researchers have compared the effects obtained with DTT 
(typically at least 25 h per week of intervention) with those obtained by other non- 
 behavioral   (i.e., “eclectic” or “treatment as usual”) interventions, with lesser intense 
DTT models (typically less than 15 h per week), and with no treatment at all. This 
literature can be categorized into two main areas. First, studies have compared DTT 
to some other approach, often termed a control group, that either consists of an 
eclectic approach, no treatment at all, or treatment as usual. The second area includes 
meta-analyses or systematic reviews in which researchers reviewed and summa-
rized multiple studies to examine the overall effects of DTT. 

 For the purpose of this chapter, only studies that clearly focused on DTT were 
included. Although much of the literature on early intensive behavioral intervention 
( EIBI  )    includes DTT in some regard, studies were excluded in this review if other 
approaches were utilized (e.g., Early Start Denver Model, pivotal response training, 
natural environment teaching, incidental teaching, etc.) either in addition to or in 
place of DTT. We did not exclude comparisons to these models but excluded any 
studies that appeared to use these approaches in place of DTT. It should be noted 
that the terms “early intensive behavioral intervention,” “discrete trial teaching,” 
“ABA,” the Lovaas method,” and “the UCLA model” are often used interchange-
ably in the literature. However, only studies that focused on structured DTT, as 
described in this chapter, are included in this review. Studies that did not include a 
control or comparison group and those that focused on children with disabilities 
other than autism also were excluded. Although many studies have examined the 
overall effectiveness of DTT without the use of control groups, these are best 
reviewed separately (see LeBlanc, Parks, & Hanney,  2014 , for a complete review of 
these studies published between 2000 and 2012). 

 Two tables are provided to summarize this extensive body of literature (Table  3.1 : 
comparison outcome studies; Table  3.2 : meta-analyses and systematic reviews).
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      Summary of the DTT Outcome Study Literature 

  Outcome studies allow a comparison of those who experience a particular interven-
tion to those who do not (i.e., no intervention, an alternative intervention, less of the 
same intervention) on important measures of the effects of the interventions. In the 
outcome  research   on DTT, these measures typically involve intellectual function-
ing, adaptive skills, and other socially signifi cant outcomes that are meaningful 
for children with autism and their families. DTT is often compared to a community 
available control (i.e., treatment as usual), eclectic approaches, or a less intensive 
amount of DTT. 

 Twenty-two total studies were reviewed here. Thirteen studies between 2000 and 
2012 directly compared DTT to eclectic models or treatment as usual (Ben-Itzchak, 
Lahat, Burgin, & Zachor,  2008 ; Cohen, Amerine-Dickens, & Smith,  2006 ; Eikeseth, 
Klintwall, Jahr, & Karlsson,  2012 ; Eikeseth, Smith, Jahr, & Eldevik,  2002 ,  2007 ; 
Eldevik, Eikeseth, Jahr, & Smith,  2006 ; Eldevik, Hastings, Jahr, & Hughes,  2012 ; Fava 
et al.,  2011 ; Howard, Sparkman, Cohen, Green, & Stanislaw,  2005 ; Magiati, Charman, & 
Howlin,  2007 ; Remington et al.,  2007 ; Sheinkopf & Siegel,  1998 ; Strauss et al.,  2012 ), 
four studies compared higher intensity DTT (i.e., greater number of hours) to lower 
intensity DTT (i.e., lesser hours) (Downs, Conley-Downs, Fossum, & Rau,  2008 ; Reed, 
Osborne, & Corness,  2007a ,  2007b ; Smith, Eikeseth, Klevstrand, & Lovaas,  1997 ; 
Smith, Groen, & Wynn,  2000 ), two studies compared DTT to no treatment at all 
(Birnbrauer & Leach,  1993 ; Flanagan, Perry, & Freeman,  2012 ), one study compared 
clinic-directed versus parent-directed DTT (Sallows & Graupner,  2005 ) and two stud-
ies compared high intensity DTT, low intensity DTT, and a no-treatment control 
(Lovaas,  1987 ; Reed et al.,  2007a ,  2007b ). 

 The combined results of these studies consistently show that children participat-
ing in high intensity DTT programs achieve signifi cantly greater gains in intellec-
tual functioning, adaptive skills, expressive and receptive language, visual spatial 
skills, social skills, nonverbal communication, and play skills. Additionally, these 
studies have shown that DTT results in greater reductions in symptom severity and 
behavioral problems and results in better academic placement. Some studies (e.g., 
Eikeseth et al.,  2002 ; Smith et al.,  2000 ; Strauss et al.,  2012 ) have failed to show 
signifi cant differences between DTT and other approaches/control groups on some 
variables (behavior problems, adaptive functioning, and parental stress). However, 
each of the aforementioned studies demonstrated that DTT is most effi cacious on 
the majority of variables investigated. In a rare exception, Magiati et al. ( 2007 ) 
found similar outcomes for autism-specifi c nursery services and DTT on all mea-
sures examined (intellectual functioning, adaptive skills, language, play and symp-
toms of autism), with the exception that children receiving DTT scored higher on 
daily living skills. Taken together, this body of literature illustrates superior effects 
of DTT but also indicates that DTT should include a specifi c focus on adaptive 
behavior (e.g., self-care) in addition to the core curriculum that targets intellectual 
functioning and cognitive skills .  
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    Summary of Meta-analyses/Systematic Reviews 

   Meta-analyses   combine the results from different studies to identify commonalities 
in fi ndings. The goal of a meta-analysis is to collect and synthesize research results 
and to allow a more extensive and standard statistical examination of the degree of 
effect of treatment across multiple independent research investigations. Results 
of studies are compared by creating a standard “effect size” metric (e.g., degree of 
change produced) that can be compared and synthesized across multiple evalua-
tions. Systematic reviews are thorough research reviews on a particular topic, aimed 
at summarizing, synthesizing and identifying gaps in literature. 

 The systematic reviews and meta-analyses on DTT reviewed in this chapter had 
varied inclusion criteria. However, taken together, they represent a large analysis of 
the literature on DTT thus far. The overall results suggest that DTT can produce 
signifi cant  increases  in intellectual skills (IQ, standardized test scores), cognitive 
development, language, adaptive and social skills and signifi cant  decreases  in 
symptoms of autism, problem behavior, and amount of school support needed. It is 
reasonable to conclude that DTT is an effective intervention for all children with 
autism. This body of research indicates younger children achieve better outcomes. 
Older children with more impairment still make substantial gains, but they may not 
achieve typical IQ and adaptive skills. However, DTT provided to older and more 
impaired children ensures that they maintain their current level of functioning or 
achieve better functioning because functioning decreases over time without DTT. 
Moderately impaired children who receive DTT are highly likely to maintain their 
level of impairment or to improve to slightly impaired. In contrast, moderately 
impaired children who receive no intervention at all are likely to become signifi -
cantly impaired as they age and the gap between their development and that of their 
same age peers enlarges. Finally, it should be noted that the specifi c characteristics 
of intervention delivery (e.g., level of procedural integrity, clinical oversight, train-
ing etc.) varied greatly across studies, suggesting we need to defi ne more clearly 
what constitutes an ideal DTT programming model and identify what ultimately 
leads to successful outcomes .   

    Suggestions for Future Research 

 The existing evidence base suggests that the DTT model and common variations of 
DTT teaching procedures are highly effective for improving the outcomes of chil-
dren with ASD. However, additional research is needed to further our understanding 
of factors that will ensure the best possible outcomes for all children. Despite the 
positive outcomes of large-scale studies, some children do not appear to benefi t as 
much as others from structured, intensive DTT models. Variables that are likely to 
impact outcomes include the child’s diagnosis and severity of autism; number of 
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treatment hours; duration of treatment; qualifi cations of the therapists and supervi-
sors; methods of staff training; frequency of progress review; procedural variations 
of prompting and reinforcement; breadth or range of targets included in programs; 
strategies to promote generalization; and parental participation in therapy. These 
factors varied across the large-scale  studies  , often in unsystematic or unknown 
ways. Thus, further large-scale research is needed to explicitly explore the relation-
ship between these potentially important variables and therapy outcomes. Results of 
studies that compare DTT to other comprehensive early intervention approaches, or 
that evaluate combinations of approaches, also would help parents and practitioners 
make decisions when selecting treatments. 

 A number of procedural refi nements to DTT procedures (e.g., prompt fading 
methods, reinforcement schedules; task interspersal arrangements) have not 
been adequately examined or compared to alternative variations. In particular, 
systematic evaluation and comparison of strategies to promote generalization 
have been given surprising little attention in the DTT literature. The number of 
exemplars needed to promote generalization and the most effective way to select 
and combine existing generalization strategies should be evaluated in further 
research. Given that instruction is typically delivered by adults, particular con-
sideration should be given to methods for promoting generalization from adults 
to same-age peers. 

 Further development and evaluation of alternatives to traditional BST for teach-
ing staff and caregivers to implement DTT are needed to expand the accessibility 
of this therapy to those living in rural or remote areas. Self-instructional manuals, 
computer-based training, and remote coaching may reduce the costs associated 
with this therapeutic model and the need for expert trainers. Computer-based 
instruction that incorporates or simulates the components of traditional BST, par-
ticularly  modeling combined with rehearsal plus feedback, have the greatest poten-
tial to be effective across individuals with diverse backgrounds and levels of 
experience. 

 Finally, structured DTT programming may be less successful than other instruc-
tional models for teaching certain  skills  . For example, limited information is avail-
able about the potential effectiveness of the DTT approach for teaching complex 
social and emotional responses, particularly those that may impact the likelihood of 
successful relationships at home, in the community, and on the job. Further research 
that explores the range of skills that may be successfully taught via this model (e.g., 
daily living skills; complex social skills), along with modifi cations to DTT pro-
gramming or procedures that would increase the breadth of its outcomes, should be 
considered. As noted previously, DTT instruction is typically combined with a vari-
ety of ABA-based interventions, including  l  ess structured, more naturalistic 
instructional approaches (e.g., incidental teaching). Research on the most effective 
way to supplement DTT instruction with these other approaches could lead to fur-
ther improvements in the long-term outcomes of early intervention for children 
with autism.     
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