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Abstract Repetitive and restricted behaviors and interests are
a major feature of Autism Spectrum Disorder (ASD).
Insistence on sameness, rigid adherence to rituals and routines
and resistance to change, and related symptoms can have a
highly disruptive impact on an individual’s ability to transition
from one task to the next and progress through the different
steps within a task. Difficulties with transitions can represent a
major barrier in treatment and care, impede learning, and con-
tribute to significant distress in individuals with an ASD. A
number of behavioral approaches to facilitating transitions in
persons with an ASD have been investigated. The current
paper reviews the available research on strategies to support
individuals in transitions between daily activities and tasks.
Current trends and future directions are discussed.

Keywords ASD . Transition supports . Insistence on
sameness . Repetitive and restricted behaviors and interests

Restricted, repetitive patterns of behavior which often mani-
fest as insistence on sameness, inflexible adherence to

routines, or ritualized patterns of behavior are among the de-
fining features of Autism Spectrum Disorders (American
Psychiatric Association (APA), 2013). Despite shifting em-
phases over the years with regard to diagnostic criteria, includ-
ing evolving theories on the nature and diagnostic significance
of specific social and communication deficits, Bsameness^
features have remained prominent in every conceptualization
of autism dating back to the original seminal paper. Kanner
(1943) described Brepetitions carried out in exactly the same
way,^ Bverbal rituals recurring all day long,^ Binsistence on
sameness,^ satisfaction Bunless someone made a persistent
attempt to interfere with… self-chosen activities,^ and Bdread
of change^ in his original sample of children. Variations on
these original observations have been described in individuals
with autism for 70 years. In the DSM-V, insistence on same-
ness is included within the broader category of restricted, re-
petitive behavior. While there is no universally agreed upon
definition of insistence on sameness, the term has perhaps
most often been used to refer to adherence to rituals and rou-
tines and resistance to change which were highlighted in
Rutter’s definition of autism (Rutter 1971) and influential in
formulating diagnostic criteria used in earlier versions of the
Diagnostic and Statistical Manual (DSM). In discussing insis-
tence on sameness, Rutter (1978) additionally referred to lim-
ited play patterns, intense object attachments, and unusual
preoccupations.

Both the current and the previous version of the DSM
(DSM-V, APA 2013; DSM-IV-TR, APA 2000) consider these
to be core features of Autism Spectrum Disorders, despite
other changes in criteria. TheDSM-V (APA 2013) specifically
lists Bextreme distress at small changes^ and Bdifficulties with
transitions^ as example criteria. Widely utilized autism
screening and assessment scales invariably incorporate items
and/or subscales related to the sameness domain of problems
including resistance to change, repetitive behaviors, restricted
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interests, and/or difficulty with transitions (Lord et al. 1994,
2000; Matson et al. 2009c; Schopler et al. 2010).

Repetitive behaviors and sameness can present very differ-
ently in different people. The phenomenon is variable and com-
plex and while most often discussed in the context of autism,
these problems do appear in normal development (Evans et al.
1997) and in different psychiatric and developmental disorders
(Green et al. 2006; Matson et al. 2009a; Prior and MacMillan
1973; Rojahn, et al. 2009). Some authors have referred to this
inability to cope and adapt as behavioral inflexibility (Wahlberg
and Jordan 2001). In one of the more conceptually thorough
discussions of sameness features, Green et al. (2006), developed
the Behavioral Flexibility Rating Scale to evaluate specific to-
pographies of sameness issues in individuals. Items causing
major distress in individuals with restricted or rigid routines
were categorized as: item misplaced, event cancelled, activity
interrupted, object moved, item unavailable, object breaks, se-
quence changed, unexpected interaction, event delayed, mo-
mentary separation, materials run out, annoying behavior, item
put in wrong place, losing a game, and task left incomplete.
While an exploratory factor analysis of items revealed all items
loaded into a single factor, results from this study also highlight
how idiosyncratic sameness behaviors can be across different
individuals. The authors proposed there may be value, from the
standpoint of treatment planning, in identifying the specific sit-
uations associated with an insistence on sameness that cause
distress in individuals.

In the past few decades, there has been a welcomed in-
crease in research on treatment for persons with ASD. Early
intensive behavioral therapy in young children with autism, in
particular, has become one of the most intensively studied
interventions in child clinical psychology today. While most
reviews of the literature acknowledge the need for more re-
search, as well as noting methodological shortcomings in
some studies, the congregate literature of learning based
methods presents a compelling agreement for treatment gains
in most children (Matson and Minshawi 2006; Matson and
Smith 2008). There is a growing body of literature describing
behavioral treatment approaches which have resulted in sub-
stantial gains in core social and language components of au-
tism (Cohen et al. 2006; Eikseth 2009; Goldstein 2002;
Howard et al. 2005; Jones et al. 2006; Koegel et al. 2001;
Matson et al. 2009b; Sherer and Schreibman 2005; Stahmer
1995). In comparison to studies on improving communication
and social skills, directly contending with and addressing re-
petitive behaviors, sameness, and transition issues has perhaps
received less attention in the literature (Matson and Nebel-
Schwalm 2006) despite the fact that this feature of autism
can be among the most disruptive to family life and most
debilitating for the individual (Reese et al. 2003).

Kanner (1943) descriptions noted that these children Bstick
to the same thing^ and parents often refer to the overwhelming
repetitive aspects of autism as their children getting Bstuck,^

whether this manifests as repetitive motor behavior, persever-
ative speech, restricted interests, unusual preoccupations, rigid
adherence to routines, or difficulty with progression from ac-
tivity to activity. The disruptive and debilitating impact these
behaviors can have on individuals, their lives, and families is
unequivocal. Howlin and Rutter (1987) described the frustra-
tions of parents who have to contend on a daily basis with
children’s rigid routines and preoccupations—how even ac-
tivities that a child enjoys can be ruined by minor changes or
difficulties transitioning into the activity. Mialaret (1996),
writing from a parent’s perspective, talked about his family’s
personal struggles with his child’s sameness issues—the
Blegions of rituals^ and Bstraight jacket of sameness^ that
dominate family life. Teachers often report the challenges as-
sociated with moving from one instructional activity to anoth-
er (Banda et al. 2009); simple attempts to help the person to
navigate through the activities of the day can disrupt other
students and may constitute some of the most difficult aspects
of working with persons with autism. Problems with change
and transition can negatively impact learning (Koegel and
Covert 1972). Difficulties with changes in tasks, routines, or
environment can manifest as verbal outbursts, aggression,
self-injury, and/or simple refusal to transition which disrupt
teaching sessions as well as interfering with the ability to
participate in community settings (Schreibman et al. 2000).
More importantly, failure to incorporate transition supports
can contribute to significant, and perhaps avoidable, distress
in persons being served. After such distress, refocusing some-
one to learn or even enjoy the day can be difficult. Valuable
instructional time is lost, and the entire process can take a
stressful and draining toll on the individual and caregivers.

As a result, some researchers have suggested assisting in-
dividuals by directly addressing their problems with sameness
and purposefully building in supports to encourage less re-
stricted responding and smoother transitions. The following
manuscript attempts to review some of the strategies that have
been discussed and evaluated in the literature to assist individ-
uals in better tolerating changes in tasks and more easily and
pleasantly transitioning from activity to activity. While the
current paper primarily reviews empirical studies relevant to
supporting transitions, some potentially promising strategies
with less empirical support are also discussed in the interest of
encouraging future research. The aim is to present the reader
with a menu of options to consider in constructing transition
supports.

Review of Strategies to Support Transitions

Altering Timing of Requests

Some individuals have greater difficulty in transitioning from
one task to another if the transition is requested at a time when
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they: (a) are currently engaged in a highly preferred activity or
(b) have not been given the opportunity to complete the cur-
rent task. This trend may be apparent during simple observa-
tions or in the context of conducting a functional assessment.
For some individuals, timing the transition, if circumstances
allow, so that it does not occur during one of these events may
result in an easier transition and less distress for the person.

Fritz et al. (2004) studied two individuals who engaged in
destructive behavior when demands were presented. Initial
data from functional assessment could be interpreted to sug-
gest that behaviors were maintained by negative reinforce-
ment, an attempt to resist and escape from demands.
However, subsequent analyses revealed specifically that chal-
lenging behaviors persisted when participants were asked to
terminate a highly preferred ongoing activity. The authors
concluded that the request to engage in a new task itself was
not the critical variable except in relation to the termination of
the preferred activity.

Miltenberger (2006) suggested that by altering the timing
of requests to correspond to the completion of a preferred or
reinforcing activity, an individual may be less likely to engage
in problem behavior maintained by escape from having to
change activities. For example, a request when a favorite tele-
vision show is finished may be less likely to result in problem
behaviors than a transition that is attempted in the midst of the
activity. Scheduling activities so that highly preferred tasks,
embedded within the schedule, have naturally occurring end
points which limit the duration of that task may complement
this approach .

Advance Notice—Allowing Extra Time after Signaling
Upcoming Transition to a New Activity

In actual clinical and classroom practice, one transition sup-
port strategy that is widely utilized involves giving an individ-
ual advance notice of an upcoming change. Signaling change
and allowing extra time before the transition occurs can some-
times have a beneficial impact on transitioning. For example,
Tustin (1995), using an A–B–A–B design, studied the impact
of requesting techniques on the stereotypical behavior, body
rocking and hand flapping, of a man with autism and a mod-
erate intellectual disability. The two variations for requesting a
change in activities included one technique that involved ad-
vance notice while the other required immediate change. In
the immediate change condition, the investigator asked the
participant to change tasks, substituted new work materials
for current ones, and praised cooperation. In the advance no-
tice condition, the investigator asked him to change tasks,
placed newworkmaterials, but thenwalked awaywith current
work materials still there, allowing the participant 2 min to
transition to the new activity; cooperation was praised.
Stereotypies occurred at much higher rates in the immediate
change condition, with most stereotypical behavior occurring

within 10 min after requests to change tasks. The individual
changed tasks 60 % of the time in the immediate change
condition and 90 % of the time with advance notice. In this
study, the advance notice was in the form of a visual cue—
placement of new work materials.

Flannery and Horner (1994) studied teenage students who
displayed severe problem behaviors including aggression or
self-injury when novel or unsignaled events occurred.
Unsignaled variability in tasks was incorporated into the func-
tional assessment. Unsignaled variability contributed to tran-
sition difficulties and elicited escape-motivated problem be-
haviors. In the first of two single-participant studies, an A–B–
A–B design was employed. In baseline phase (A), problem
behaviors increased when previously unknown tasks were in-
troduced. In the predictability phase (B), the investigators de-
scribed and modeled steps involved in upcoming tasks, in-
cluding both familiar and unfamiliar activities. Providing ad-
vance notice of the tasks and steps involved was accompanied
by dramatic decreases in problem behaviors. In the second
study, an A–B–C–B–C design included: A (Constant
Schedule)—consistent routine with regard to sequence and
duration of tasks which resulted in low rates of aggression
and property destruction; B (Random)—both sequence and
duration of tasks were altered resulting in high rates of prob-
lem behaviors; C (Random + Predictable)—sequence and du-
ration of tasks varied but the participant was provided in ad-
vance with printed sequence of tasks, a timer, and advance
notice of the specified duration of tasks, resulting in low rates
of problem behaviors comparable to A phase. The authors
operationalized Bpredictability^ as the presentation of signals
that indicate the availability of specific S > R > S relationships
and posited that these signals may serve as establishing oper-
ations that alter the likelihood of problem behaviors. They
concluded that the environment did not need to be consistent
but it did need to be predictable to decrease challenging be-
haviors for these individuals.

Visual Schedules

Perhaps the most studied category of interventions to facilitate
transitions in persons who have difficulty with change involves
the incorporation of visual activity schedules into the daily rou-
tine. Activity schedules typically are visual support systems that
display drawings, images, or photographs in the sequence that
corresponds to the person’s routine for some period of time.
Visual schedules have been touted both in terms of their adding
to the predictability of the person’s day as well as capitalizing on
the visual-learning strengths present in some persons with ASD
(Hodgson 1995; Schopler et al. 1995).

The works of McClannahan and Krantz (1999) are often
cited as contributing to the use of visual schedules for persons
with autism and demonstration of their efficacy in facilitating
schedule-following. For example, MacDuff et al. (1993) used
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graduated guidance and photographic activity schedules to
increase on-task behavior and schedule-following in four chil-
dren, aged 9–14, with autism and severe language delays.
Participants’ behavior problems included aggression, tan-
trums, running away, and stereotypies. The study utilized a
multiple-baseline across participants design. Dependent vari-
ables included percent of time on-task (visual orientation to-
ward and/or manipulation of task materials) and percent of
time on-schedule (child was engaged in activity on displayed
photo when observed). Treatment was delivered in a commu-
nity home setting. A photographic activity schedule, including
six leisure and homework tasks, was developed for each child
displayed in a three-ring binder. Treatment included the teach-
er using manual prompts to guide the child to open the binder
and then work in sequence through the tasks as ordered in the
binder. Manual prompts were delivered from behind the child,
then faded to shadowing without touch, and then faded alto-
gether in the maintenance phase of the study, with children
demonstrating the ability to transition independently between
six tasks. Verbal prompts were not used so that schedule fol-
lowing would come under stimulus control of the visual
schedule and was never dependent on teacher verbal prompts.
On-task and on-schedule behavior rapidly increased with the
addition of the visual schedule. Use of manual prompts
dropped to low levels for all four children by the 6th session.
Schedule-following generalized in a condition in which tasks
were re-ordered from the original sequence, showing they
were transitioning according to the altered visual schedule
and not simply following a consistent previous schedule.
Benefits of this approach as listed by the authors included that
learners displayed the ability to follow schedules in the ab-
sence of teacher prompts and that children acquired lengthy
response chains of moving through the sequence of activities.

Bryan and Gast (2000) conducted a partial replication of
MacDuff et al. (1993) using similar graduated guidance and
visual schedule strategies. The study differed in that the four
participants, who had autism, were slightly younger (ages 7–
8), had less significant cognitive disabilities, received treat-
ment in a classroom setting (with focus on literacy-based
skills), and used schedules that utilized line drawings instead
of photographs. An A–B–A–B design was employed with the
activity book being utilized in the B phase and withdrawn in
the second A phase. On-task and on-schedule performance
improved to 100 % using the treatment strategies in both (B)
treatment phases and an ability to fade manual prompts was
demonstrated similar to the MacDuff et al. (1993) study. Both
of these studies outlined methodologies for teaching children
with autism to transition between activities independently.
Participants in the MacDuff et al. (1993) study were noted to
have significant behavior problems although it was not noted
that problems occurred specifically in response to transitions.

Dettmer et al. (2000) studied the impact of visual schedules
on time spent transitioning from one activity to another in two

children (ages 7 and 5) with autism who exhibited problems
with changing from one activity to another. Single-participant
A–B–A–B designs were employed. During Baseline (A
phases), verbal prompts (e.g., Btime for pizza,^ Btime for
work^), physical prompts, and proximity control were
employed. A verbal prompt was given. After one minute fol-
lowing the verbal cue, if transition to the next activity did not
occur, children were cued again and then again at 1-min inter-
vals up to 10 min, after which physical prompts were
employed. For B phases, visual schedules were employed
for community activities for the 7-year-old in the form of a
long foam strip with line drawing pictures added, depicting
the series of planned activities for the day, attached to the
dashboard of the car. A portable photo book with an identical
series of line drawings was also used. The visual schedule was
reviewed with the child prior to getting in the car and then
periodically reviewed (pointing to picture paired with verbal
cues) as activities progressed; Bfinished^ was said at comple-
tion of a task and as new activities were about to begin.
Average duration between the verbal cue to transition and
actual transition averaged over 6 min in the two baseline
phases, and dropped to 1.8 and 1.6 min in the two treatment
conditions, respectively. Use of physical prompts dropped to
zero by the second treatment phase. With the second child,
visual schedules were employed in a home-based educational
program teaching pre-academic skills. Again the visual sched-
ule included line drawings. The schedule was reviewed with
the child prior to initiating work, with the instructor talking
out each item on the schedule. Work was written on index
cards and as each task was completed, the boy was allowed
to deposit the card in a Bfinished^ box. Break time in be-
tween major tasks was limited using a color coded timer;
when Bred^ on the timer was gone this was the cue to
return from a preferred fun activity to work. Latency be-
tween cue to transition and actual transition decreased from
over two minutes in both baseline phases to under 1 min in
both treatment phases. For both children, the use of verbal
prompts also decreased during treatment. The children also
frequently self-initiated looking at the schedules and
showed approach behavior and positive vocalizations to
the visual schedules. The authors reported one child tried
to get the experimenter to re-introduce the visual materials
during the second baseline phase.

Dooley et al. (2001) demonstrated the positive effects of a
schedule board based on the Pic ture Exchange
Communication System (PECS). The participant in their
study was a 3-year-old with a Pervasive Developmental
Disorder. Functional assessment yielded data indicating that
tantrum behavior, including hitting, kicking, and biting, pri-
marily occurred when transitions between activities were ini-
tiated. Parents also noted difficulty with changes in routines at
home. Both escape from switching activities and teacher at-
tention were hypothesized to be maintaining consequences.
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Treatment included a PECS-based schedule board consisting
of line drawings of daily activities and settings. The student
and his teacher reviewed the board and schedule together at
the beginning of the day, then he removed the first picture and
was led to the first activity, where a matching picture was
waiting. Upon activity completion, the picture was deposited
in a container and he received a small edible. Following con-
sumption, he returned to the schedule and similarly resumed
the next task. There was a greater than 50 % reduction, com-
pared to baseline rates (in A phase), in tantrum behaviors at
transition times immediately following the introduction of the
visual schedule (in B phase) and an increase in cooperation,
defined as a quiet response to classroom transition cues by
stopping one activity and following teacher directions to the
next. After three days of schedule use, behavior problems at
transitions fell to zero. A BC^ phase of the study included
discontinuation of edible reinforcers, which did not impact
behavioral gains. Anecdotally, parents introduced the visual
schedule at home and reported decreased tantrums during
household transitions including when daily home routines
were changed on weekends and holidays.

Banda et al. (2009) summarized helpful steps for the con-
struction of visual schedules to assist students in transitioning
between assignments and environments (Table 1). Steps
included:

One variation of the visual schedule has been researched
and discussed by Mechling and Savidge (2010) in which a
personal digital assistant (PDA) is used to provide visual
prompting for transitions between different tasks and within
different components of the same task. The study involved the
use of the PDAwhich had different levels of prompting (pic-
ture, picture + auditory, and video) examining their effective-
ness in task completion and transition in three middle school
students. The researchers found that two of the three students
completed more tasks using the PDA when compared to a
picture-based task strip but did not have any significant dif-
ferences in performance on within task transitions; however,
in terms of transitions between tasks they found that all three
students successfully completed more transitions when com-
pared to use of the task strip. While further research is needed
to investigate the use and effects of PDA’s and other digital
devices, as well as the use of video prompting, recent studies
show promise in the use of PDA’s to increase more indepen-
dent transitioning between tasks (Gentry et al. 2012; Palmen
et al. 2012).

Additional reviews of the efficacy of visual schedules can
be found in Banda and Grimmett (2008), Koyama and Wang
(2011), and Lequia et al. (2012). Despite some non-overlap in
these papers regarding studies reviewed, population focus
(ASD vs. broader range of developmental disabilities), and

Table 1 Steps for constructing visual schedules (Banda et al. 2009)

Steps for constructing visual schedules

1. Identify and define target transition behaviors Identify difficult transition times or activities. Are there specific situations that are
difficult? Are there problems with terminating an ongoing activity? Starting
a new activity?

2. Collect baseline data on problem behavior Collect data on frequency or duration of challenging behaviors prior to initiation
of treatment

3. Choose a between-activity or within-activity schedule Will the visual schedule address transitioning across different activities (e.g., daily
schedule) or across different steps within a task or activity
(e.g., task-analyzed steps)?

4. Choose a mode of presentation Different modes are possible including notebooks, binders, or long cardboard or
foam strips with Velcro-ed images. Electronic representations on tablet devices,
for example, are another option.

5. Choose a medium Photographs, line drawings, and computer-generated images have all been
employed in different systems.

6. Choose a location for the schedule Display the schedule in a location that is familiar to and useful to the individual.
In some cases portable systems may be utilized.

7. Train the student to use the activity schedule This typically involves one-on-one instructor time with frequent referencing of
the schedule, pairing the schedule and activities, and teacher prompts which
are faded as the person becomes familiar with using the schedule.

8. Collect intervention data This may include adaptive data such as on-task behavior and independently
completing tasks and transitioning as well as data on problem behaviors.

9. Add new pictures or words After initial mastery, extend the schedule to longer periods of time or new tasks.

10. Fade prompts Prompting should be reduced as familiarity with the system increases and the
child demonstrates independent behaviors.

11. Fade the prominence of the schedule Make efforts to make the schedule less obtrusive and more socially and
age appropriate.

12. Promote generalization Generalization across activities and settings are options.
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principle focus of the review, collectively the reviews suggest
very good evidence for the efficacy of visual schedules across
different targets including self-regulation of challenging be-
haviors, independence, play, or transitions. Lequia et al.
(2012) did not find differences in efficacy of visual schedules
as a function of the target of the study (e.g., ease transition and
improve play engagement), severity of ASD of participants,
communication abilities of participants, or modality of visual
schedules (photo, line, or video formats).

Priming Strategies

Some authors have explored Bpriming^ as a way of supporting
transitions. In priming, the individual is exposed to aspects of
a future event or steps of a future activity prior to requiring
actual participation or demonstration. In some cases the prim-
ing may occur in a different setting. In some cases, priming
can take the form of Bdry run^ pre-activity rehearsal in the
actual setting in which the activity will later occur.

Sevin et al. (2001) used a priming procedure to assist a
young woman with an ASD who cooperated with caregiver
prompts to go through the steps of hygiene activities but
would get stuck at each step and wait for caregivers to verbally
prompt her through each and every step of the task. She could
not transition from step to step without a specific verbal
prompt. A task-analyzed list of the steps for three morning
hygiene tasks was prepared. Priming included that prior to
executing a task: (1) she read the list, (2) steps were reviewed
with her, and (3) she practiced the motions of moving from
step to step through the hygiene task. She was then allowed to
bring with her and read the list during actual execution of the
hygiene task. A multiple baseline across behaviors (hygiene
tasks) design was employed and the dependent measure in-
cluded the percentage of steps in hygiene tasks performed
without caregiver prompts. With the sequential introduction
of the priming strategy and written instructions, she reached
100 % performance without caregiver prompts on each activ-
ity. Access to lists was then faded, first during performance of
the activities and later prior to the tasks without loss of
performance.

Schreibman et al. (2000) reviewed studies on the use of
priming to teach new skills, discussed the strong visual learn-
ing abilities of some persons with autism, and developed a
video priming procedure (shot from the point of view of the
child, showing what the child would see) which was applied to
helping children who displayed disruptive behavior problems
in transition situations during daily routines and community
settings. Participants included three children who displayed
tantrums, including verbal resistance and aggression, at least
50 % of the time during specific targeted transition situations.
Problem behaviors resulted in family hardship and sometimes
injury. For one child, the video priming intervention included
having him view a video of his Bgoing^ routine, including

going to the bathroom, washing his face, putting on shoes,
and getting into the car. For the second child who displayed
tantrum behavior at the mall when his parents attempted to
take him anywhere but his favorite store, video priming in-
cluded having him watch videos that began at different en-
trances of the mall, went through several stores, and ended at
his favorite store. For the third child, who also had difficulty in
the local Target store, video priming included having him
watch a route through the Target stopping at various depart-
ments before going to the toy section and checking out.
Children were exposed to their videos immediately prior to
going into the transition situation and either received praise or
access to a toy for watching the video. Video priming was
evaluated using a multiple-baseline across participant design.
All three children demonstrated significant decreases in tan-
trum behavior during the treatment phase of the study.
Positive response to treatment was rapid for some cases and
circumstances and required multiple exposure to the videos
for other cases and circumstances, but resulted in positive
outcomes for all participants which maintained at one-month
follow-up. The study is noteworthy not only for the applica-
tion of priming techniques to transition difficulties but also for
its use of a visual medium using individualized, relevant, nat-
uralistic footage as a means of increasing predictability of
future events and supporting transitions. The authors cited
Zanolli et al. (1996) who recommended that: (1) priming ses-
sions should be completed prior to the actual event, (2) there
should be low demands during the priming session, and (3)
the priming session should have potential sources of
reinforcement.

Modeling

Modeling is often incorporated into instructional strategies
and has been used as a principle or component strategy to
teach a host of skills to persons with developmental
disabilities. Stahmer (1995) used modeling, child toy selec-
tion, and positive reinforcement to teach symbolic play to
children with autism and to reduce restricted, stereotyped play.
Variations of adult, peer, or self-modeling have been used to
teach social initiations, social skills, and many aspects of lan-
guage functioning (Buggey 2005; Fredeen and Koegel 2006;
Huang and Wheeler 2006; Koegel and Koegel 2006).
Modeling is employed as a component in many treatments
for challenging behaviors. By increasing skills, restricted be-
haviors and perseverations are often impacted. The use of
modeling approaches to assist with transitions has been ex-
plored in a few studies and may represent a promising area for
future research.

In a recent study, the effectiveness of self-operated video
models in teaching novel tasks and independent transitions
between tasks was examined using a multiple-baseline design
across settings (Taber-Doughtry et al. 2013). The study
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included four adolescents with a moderate intellectual disabil-
ity and used an Apple iPad as the delivery method of sixteen
video clips with audio instructions. The video models, gradu-
ate students, demonstrated novel tasks with step-by-step in-
structions in several different settings (i.e., school workroom,
grocery store, or bowling alley). All participants had decreases
in transition durations and increases in successful task transi-
tions and performance.

Buggey (2005) has written extensively on applications of
video self-monitoring to teach a host of skills to persons with
autism. In video self-monitoring, video footage is shot of the
individual, the videos are edited to show a desired version of
the target skills, and the individual is allowed to view him/
herself exhibiting the desired behavior. Buggey (2005) de-
scribes two procedures for securing video footage of the per-
son engaging in the desired behavior: (1) the person is taped
over time until the desired behavior is displayed or (2) the
person is assisted to role play or imitate the desired behavior
and this is recorded. The first approach is more time-
consuming but may be necessary if the individual has diffi-
culty imitating others or will not cooperate with a role play.
Buggey (2005) allowed students who displayed aggression or
other challenging behaviors to watch videos of themselves
refraining from displaying problem behaviors in situations
where problems typically occurred. Participants were students
with ASDs aged 5 to 11. A series of multiple baseline studies
are included in the paper. Some of the problems related to
insistence on sameness displayed by participants included per-
severation on tasks, perseverations in speech, and fairly con-
tinuous preoccupation with a science fiction TV show.
Insistence on sameness issues with two of the participants also
involved displays of disruptive behavior when frustrated due
to expectations not being met or transitioning through some
activities when expected aspects of class routines did not oc-
cur. Duration of time engaged in tantrums decreased by ap-
proximately 90 % for both of these students following imple-
mentation of video self-monitoring in which they watched
themselves handle changes or unexpected outcomes without
tantrums. Video self-monitoring was also used to teach social
initiation and interaction skills and language skills in some of
the participants.

Cihak (2011), using an alternating treatment design, com-
pared relative benefits of static picture vs. video self-modeling
to assist four students with ASDs and mild to moderate adap-
tive skills deficits, aged 11–13, with transitioning across
school day tasks. Challenging behaviors displayed by the chil-
dren ranged from aggression to loud vocalizations to simple
refusal/dropping to the floor. With static picture schedule
phases, students were shown five pictures of themselves suc-
cessfully transitioning across school activities (e.g., reading to
computer and recess to math). In the video modeling schedule
condition, students were shown five video clips of themselves
successful ly t rans i t ioning. The design included

counterbalancing of pairings of tasks with modality across
students to avoid confounds. All four students benefitted from
both procedures, with the dependent variable being percent-
age of independent transitions. The author reported two stu-
dents reached criteria faster using the video schedule, one
student using the static picture schedule, and one student per-
formed similarly using both schedules.

Behavioral Momentum

A promising strategy applied to supporting transitions from
activity to activity involves the use of Behavioral Momentum
approaches. Mace et al. (1988) describe behavioral momen-
tum strategies as the issuing of a sequence of commands with
which the participant is very likely to comply (high-
probability commands) immediately prior to issuing a low-
probability command. When effective, the high-probability
command sequences result in a Bmomentum^ of compliant
responding that persists when low probability requests are
issued. Mace’s early work was influenced by Nevin et al.
(1983) who conceptualized behavioral momentum as analo-
gous to mass and velocity in physics; Mace et al. (1988) sug-
gest that by issuing high-probability commands which are
reinforced, this indirectly manipulates the rate of reinforce-
ment of cooperative responses to establish what appears to
be Bmomentum.^ The physics analogy is perhaps attractive
in conceptualizing attempts to help individuals become
Bunstuck^ from the gravity of repetitive, restrictive preoccu-
pations and behaviors which prevent transitions.

Mace et al. (1988) in a series of five single-participant
studies employing reversal conditions used behavioral mo-
mentum interventions to improve cooperation with requests
in adult men with moderate to severe intellectual disabilities
and noncompliant behavior with simple requests. Challenging
behaviors in participants included aggression, property de-
struction, and stereotypies. Participants displayed increased
cooperation and decreases in latency from initiation of request
to compliance. One participant who took excessively long
showers (averaged about 90 min in baseline) and who would
essentially become stuck in this activity was able to eliminate
about an hour a day from his showering routine.

Mace and Belfiore (1990) employed behavioral momen-
tum strategies (issuance of a series of high-probability instruc-
tions such as BGive me five.^ or BHold my hand.^ prior to
low-probability requests ) with a 38-year-old woman with a
severe intellectual disability and high frequency repetitive,
stereotypic touching of objects and people that interfered with
performance of household tasks. The authors also incorporat-
ed extinction approaches, minimizing social attention and es-
cape from demands. The design included a multiple schedule
design with two experimenters, with experimenter 1 utilizing
behavioral momentum strategies and experimenter 2 not using
the strategy (experimenter-condition pairings were reversed
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across phases of the study). With intervention, cooperation
improved and ritualistic touching was reduced by two thirds.

Ardoin et al. (1999) applied high-probability instruction
sequences in a classroom setting to increase student compli-
ancewith transitions from one instructional activity to another.
Participants were three children 7–8 years old who had diffi-
culty transitioning from one morning routine to another.
Introduction of high-probability instructions prior to requests
to transition (low probability instruction) resulted in increased
compliance with the request to transition and decreased re-
sponse latency. The number of high-probability requests pre-
ceding low probability requests were faded from three to one
and then eliminated over the course of the study.

Use of A Transfer Stimulus + Competing Alternate
Reinforcer (Vs. Alternate Reinforcement Alone
as a Function of Stereotypies)

Koegel et al. (2006a) proposed alternative approaches to fa-
cilitate transitions if stereotypies are occurring vs. not occur-
ring. The authors posit that stereotypic behavior occupies a
particularly high place in the child’s reinforcement hierarchy.
Therefore, if stereotypic behavior is occurring prior to a re-
quest to transition, simple attempts at presenting alternative
reinforcement may be unsuccessful—transition may be facil-
itated by: (1) presenting a transfer stimulus which serves to
interrupt stereotypic behavior, interrupt the reinforcing prop-
erties of the stereotypy, and divert attention to a new stimulus
and (2) presenting a competing alternative reinforcer.
Examples of transfer stimuli might include counting to 5,
singing a favorite song, swinging the child, or doing some-
thing else that captures the attention of the child. Presenting a
competing reinforcer might include saying, BWe are going to
swing 5 times and then we are going for a ride.^ The approach
attempts to prompt orientation to external stimuli, reduce the
strength of the ritualistic object or activity by interrupting it
with the transfer stimulus, and then bring to bear individual-
ized powerful alternate reinforcers to compete with the stereo-
typy. When a stereotypy is not occurring, the authors suggest
more immediately presenting the alternate reinforcer and pro-
ceeding (e.g., BWe are going for a ride.^). The authors pre-
sented a single-participant case study with a young child with
intense preoccupations who benefited from this approach.
Orientation to other stimuli did not occur with simple intro-
duction of alternative reinforcement during stereotypies, im-
proved with presentation of the transfer stimulus during ste-
reotypies, and if stereotypies were not occurring improved
with alternate reinforcement without transfer stimuli.

TEACCH

This review focuses primarily on component transition sup-
port strategies which have been investigated in behavioral

research. The comprehensive treatment model Treatment and
Education of Autistic and related Communication
handicapped CHildren (TEACCH) is addressed in this section
given the special emphasis of TEACCH on developing edu-
cation systems that facilitate transitions across tasks.
TEACCH began in the 1960s through the Department of
Psychiatry of the University of North Carolina School of
Medicine and has become one of the more internationally
well-known comprehensive treatment models for persons
with autism. TEACCH services are guided by several princi-
ples articulated in Schopler (1989, 1994). Of particular interest
in this review are emphases on: (1) improvement of the ability
of the person with ASD to adapt to their environment through
skills training and environmental modifications to accommo-
date deficits and (2) employing a tightly structured environ-
ment. Programs based on TEACCH systems typically employ
visual schedules; physical organization of the environment
with place-activity correspondence; task organization where
visual materials are arranged to provide clear instructions to
the person to promote greater independent functioning; and
behavioral work routines where the person takes, completes,
and returns, often in a left to right sequence, task materials and
then transitions to the next task sequence. Once the person
learns this chain of responses, teacher prompts are faded and
the chain can be generalized to new activities and settings.
These systems are designed with an aim to build in supports
to counter deficits often found in persons with autism includ-
ing difficulty moving through activities (too quickly or slowly
or having problems identifying an activity’s beginning or end
or duration) and transition difficulties due to attachment to
routines (Mesibov and Shea 2010). When effective,
TEACCH students demonstrate an ability to work and transi-
tion across tasks independently, often for extended periods of
time (Mesibov et al. 2005).

Despite widespread use not only in the USA but in repli-
cation projects in other countries including Italy (Panerai et al.
2002) and Germany (Probst and Glen 2011), previous reviews
of treatment models have often noted a paucity of evaluative
empirical studies of TEACCH as well as some methodologi-
cal shortcomings in early research (Matson and Minshawi
2006; Odom et al. 2010). However, the number of studies of
TEACCH has grown in recent years. Relevant to this review,
Probst et al. (2010) described a series of studies including a
single-participant study with a 7-year-old girl with autism and
a severe intellectual disability who displayed restricted and
stereotyped solitary activities and aggression. Standard
TEACCH approaches were employed including teaching
behavioral chains of progressing through and across tasks.
The authors reported more autonomous handling of her
schedule, more independent transitions through tasks, and
decreases in problem behaviors. Probst and Leppert (2008)
studied 10 children with autism; children had a mean age of
10. The authors employed spatial and temporal structuring of
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the school and social environment, structured design of tasks,
and visual communication aids in a TEACCH framework.
Statistical analyses revealed medium pre-post effect sizes on
transition-related and sameness targets including Bis not able
to work independently on his or her individual work tasks^
and Bhas little motivation to find out or do something new.^
Researchers have evaluated the effects of a comprehensive
home-based early intervention TEACCH program for twenty
2–3-year-old children with autism (Welterlin et al. 2012). The
study employed a series of multiple-baselines across pairs of
participants. Most pairs showed clear increases in independent
functioning which included progressing through and across
tasks. Additional group outcome studies with controls have
reported benefits of TEACCH for children with autism across
multiple language, adaptive behavior, and educational skill
domains including TEACCH delivered in a residential setting
(Panerai et al. 2002), implemented in a natural home and
mainstream school setting and evaluated over a three year
period (Panerai et al. 2009), and in a longitudinal study with
pre-schoolers using a low intensity (school plus one hour of
parent intervention) model (D’Elia et al. 2014). Several stud-
ies also reported reductions in caregiver stress with implemen-
tation of TEACCH (e.g., Probst and Glen 2011; Probst and
Leppert 2008).

Discussion

Repetitive, restrictive patterns of behavior and difficulty with
change/transitions are core features of autism spectrum disor-
ders and occur in some persons with other disabilities. These
problems can contribute to severe distress in the person and
can be debilitating in how they impact the person’s ability to
interact with others and the environment and move through
daily routines. A number of researchers have studied the im-
pact of specific behavior support approaches on facilitating
daily transitions.

Strategies reviewed in this paper included altering the
timing of requests, advance notice, visual schedules, priming
strategies, modeling, behavioral momentum approaches, use
of transfer stimuli, and TEACCH. Summaries were presented
with an aim toward providing clinicians with some options to
consider in structuring treatment for problems related to
cooperating with transitions across activities. The authors
also recommend the following review papers that have each
highlighted unique emphases relative to transition support
considerations including Lequia et al. (2012) and Koyama
and Wang (2011) [reviewing research on activity schedules];
Sterling-Turner and Jordan (2007) [with special focus on ap-
plications for classroom and student supports]; and Boyd et al.
(2012) [which addressed intervention strategies with differen-
tiation between Blower^ and Bhigher^ order repetitive behav-
iors]. The body of literature taken together does suggest there

are a number of treatment options that can be used to directly
target difficulty with transitions. The studies summarized in
this review included participants with and without ASDs, in-
cluded youths and adults, were carried out in different settings
(e.g., home settings, communities, schools, community
homes, and work settings), and describe procedures that were
implemented by different persons (e.g., teachers, parents, and
researchers).

While studies cited above were grouped according to the
principal focus of the paper as highlighted by the authors, it
should be noted that most interventions described above in-
corporate multiple strategies and sometimes cut across
categories. While several authors have reported increased
task performance, increased flexibility in changing tasks or
altering rituals, and decreases in disruptive behaviors
accompanying transitions, the precise mechanisms
responsible for improvement are not well understood. For
example, while Tustin (1995) study focused on advance notice
and delay, the author pointed out that by allowing up to a 2-
min delay following the signal of change, individuals were
sometimes able to complete a task or quit at a breaking point.
Therefore, altered timing elements may also have come into
play. He also noted that individuals often stopped and looked
at their work prior to switching tasks and he questioned
whether some type of self-reinforcement was taking place.
Tustin (1995) also incorporated visual signals of the changing
tasks. Flannery and Horner (1994) although often cited as an
example of an advance notice strategy, also included priming
components in their predictability condition by modeling
steps of upcoming tasks (noted by Schreibman et al. 2000).
Many of the investigators posited the importance of increasing
predictability that a change is going to occur and also what
that change will be. While some studies have a potential con-
found between consistency and predictability, other studies
(e.g., Flannery and Horner 1994; MacDuff et al. 1993) con-
trolled for this by changing schedules and introducing new
tasks over the course of data collection or in experimental
phases subsequent to the initial treatment phase so that it can-
not be argued that the person simply became accustomed to
following the same daily routine. This factor led many authors
to note the importance of predictability, perhaps over consis-
tency. Studies generally had in common some form of ad-
vance exposure to the upcoming change or task. This might
constitute pictorial exposure (e.g., Dettmer et al. 2000;
MacDuff et al. 1993), a cue with materials related to the up-
coming task (Tustin 1995), or video exposure (Buggey 2005;
Schreibman et al. 2000). In most cases, advance exposure was
simply in the form of some concrete or visual cue but in
priming and modeling studies this sometimes involved actual
practice of the activity/rehearsal in a different setting prior to
demonstration in a target setting. Also important to note is that
nearly all of the studies across categories have positive rein-
forcement for cooperation built into the procedures whether
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this is positive reinforcement for cooperation prior to the tran-
sition request (e.g., cooperation with high probability requests
in behavioral momentum; in priming, cooperation with the
priming procedure), reinforcement of transitioning from activ-
ity to activity, or both. In most studies it is not possible to
evaluate the effectiveness of a component strategy in the ab-
sence of positive reinforcement, only in combination with it.

Another important difference across studies is whether or
not functional assessments were incorporated into the design
or relied upon in determining treatment. Some studies imple-
mented antecedent interventions without evaluating potential
function of problem behaviors (e.g., Buggey 2005) and still
achieved positive results. Others incorporated functional as-
sessments (e.g., Dooley et al. 2001; Flannery and Horner
1994; Fritz et al. 2004; Mace and Belfiore 1990). Sterling-
Turner and Jordan (2007) discussed previous research that
demonstrated the utility of incorporating functional assess-
ments of problem behaviors during transitions into the
design and that treatment recommendations derived from
functional assessments were beneficial. Waters et al. (2009)
working with two 6-year-olds who displayed aggression dur-
ing transitions conducted functional assessments that indicat-
ed problems were maintained by avoidance of non-preferred
activities and access to preferred activities. Visual schedules
alone were ineffective in reducing problem behaviors that oc-
curred during transitions from preferred to non-preferred
tasks; problem behaviors decreased when extinction and
DRO were used.

Repetitive behaviors and refusal to transition can occur
when repetitive, ritualistic behaviors allow ongoing access to
a highly reinforcing tangible or sensory experience or may
serve the function of avoiding a non-preferred activity (e.g.,
in Mace and Belfiore 1990) or can serve both functions
(Waters et al. 2009). Some studies incorporating functional
assessments have reported challenging behaviors that oc-
curred during transitions (e.g., Dooley et al. 2001) were main-
tained by social attention. Other researchers have posited that
restricted or repetitive responding was impacted by skills def-
icits and incorporated or emphasized skills building ap-
proaches (e.g., Stahmer 1995).

There may be differential effectiveness of strategies based
on other factors. For an individual, does whether the person is
being asked to transition to familiar or novel tasks impact
difficulty with transition (as with Participant #1 in Flannery
and Horner 1994) or the effectiveness of an intervention? Are
interventionsmore or less effective if the person is being asked
to transition from a highly preferred to a non-preferred activity
(reported in Fritz et al. 2004 prior to treatment; Cihak (2011)
demonstrated efficacy in promoting transitions from more to
less preferred activities). Well-controlled studies that further
evaluate the effect of interventions on transitions among tasks
that are equally appetitive or equally aversive, looking at im-
pact on delays in transitions and on problem behaviors, would

add to the literature. Boyd et al. (2012) matched interventions
with problem topography and discussed strategies paired with
groupings of Blower order^ behaviors (e.g., stereotypedmove-
ments, repetitive manipulation of objects, and repetitive forms
of self-injury) vs. Bhigher order^ behaviors (e.g., compul-
sions, rituals and routines, insistence on sameness, and
circumscribed interests). Are there different clinical consider-
ations whether or not the person has deficits relative to skills
required to succeed in the next activity?

Reviewing the collection of studies taken together may
lead to some general considerations. Interventions are typical-
ly chosen in the context of assessment methodologies and
based on accompanying hypotheses about the nature of the
problem. A comprehensive assessment of transition difficul-
ties might include thorough assessment of the topographies of
behavioral inflexibility (as discussed in Green et al. 2006) as
well as functional assessment of transition-related problems.
Additional assessment which may yield helpful information
might include assessment of patterns and circumstances asso-
ciated with problems including whether or not problems are
impacted by transitions to novel or familiar tasks and/or tran-
sitions to non-preferred tasks, whether or not problems occur
in the context of the person displaying severely perseverative
or stereotypical behavior, and whether there appear to be skills
deficits contributing to restricted responding or skill deficits
which might impair performance in the upcoming task. In
practice, different interventions are likely to be selected by
clinicians based on these types of hypotheses. If a principle
hypothesis is that the need for predictability in autism is a
primary contributing factor, advance notice strategies, visual
schedules, or priming may be featured in interventions. If
being stuck in repetitive patterns or perseverative responding
is hypothesized to be a relevant contributing factor, altered
timing, transfer stimuli, or behavioral momentum may be
among selected strategies. Where operant factors emerge as
relevant through functional assessment, reinforcement, re-
placement behavior training, and extinction procedures are
likely to be incorporated. Where additional skills deficits ap-
pear to be relevant, priming and/or modeling may be featured
components of treatment. While this may describe how selec-
tion often takes place in clinical practice, future research on
matching intervention to assessment results and whether this
type of matching results in more effective treatment is needed.

Also with regard to future research, there are a number of
behavioral strategies that have been applied to improving
problems related to other forms of restrictive, repetitive be-
haviors in persons with an ASD that have not been studied in
relation to supporting transitions. For example, differential
reinforcement of variability and lag reinforcement schedules,
in which reinforcement is contingent upon the person
displaying behavior that is novel or different from previous
responses (Miller and Neuringer 2000; Lee et al. 2007), have
been used with persons with autism to increase diverse play

338 Rev J Autism Dev Disord (2015) 2:329–342



behaviors and to decrease sameness behaviors such as time
engaged in restricted behaviors and perseveration with objects
(Boyd et al. 2011). Also, there is a growing body of literature
on the use of social scripts to increase social initiations, ex-
pand verbal repertoires, and ease participation into conversa-
tion (Ganz et al. 2012; Lee and Sturmey 2014; Stevenson et al.
2000). However, the authors were unable to find studies where
social scripts were used specifically to facilitate transitioning
from one topic to another. In addition, offering more choice
within tasks has been used to improve participation in work
(Watanabe and Sturmey 2003) and educational activities
(Moes 1998). However, with the possible exception of
Koegel et al. (2006b) in which choice regarding order of as-
signments and material selection was used to assist 8-year-old
twins with an ASD with transitioning from leisure time into
homework, the study of specific applications of choice to fa-
cilitate transitions was not identified as part of this review. It
remains to be evaluated whether differential reinforcement of
variability, social scripts, and increasing choice could be use-
fully employed to support transitions. In exploring novel ap-
proaches, there may be merit in future research in applying to
transitions some strategies that research suggests have been
beneficial in facilitating change and decreasing other types of
restricted responding.

Another area for future research may relate to the further
discussion and study of potential applicability of interventions
for treating anxiety to transition difficulties. MacNeil et al.
(2009)) reviewed literature on the high prevalence of anxiety
symptoms in ASDs. Lidstone et al. (2014) exploring relation-
ships between different restricted/repetitive behaviors, senso-
ry reactivity, and anxiety proposed a connection in some cases
between insistence on sameness and anxiety. They cited other
researchers who have proposed a role of repetitive/restricted
behaviors in attempting to correct imbalances in unpleasant
sensory over- or under-arousal and insistence on sameness
rituals potentially serving as a buffer for anxiety. Without as-
suming this is always the case, it is possible transition avoid-
ance is negatively reinforced in some persons by anxiety re-
duction, a phenomenon that some individuals with an ASD
and good verbal skills directly report. Effective treatments for
anxiety symptoms and avoidance behavior in persons with
developmental disabilities have been described in the litera-
ture for decades. Some desensitization and participant model-
ing approaches (Matson 1981; Love et al. 1990) and
cognitive-behavioral approaches (Van Steensel et al. 2014)
bear topographical similarities with transition-related treat-
ments (which can incorporate variations of in-advance expo-
sure, hierarchical exposure, pictorial or video exposure,
modeling, participant modeling, neutralizing routines, utiliz-
ing Pavlovian counterconditioning approaches). Further study
may be warranted.

One limitation of the current review paper is that it focuses
on assisting individuals to tolerate changes and transitions that

occur through the day. This article does not explore current
supports surrounding assisting persons with sameness issues
in adjusting to major life transitions. For example, Forest et al.
(2004) describes a step-by-step process to assist young chil-
dren with autism to transition from pre-school to kindergarten.
The methodical approach incorporates a series of visits and
gradual exposure experiences to the new setting and teachers
and planning that begins a full year in advance to optimize
readiness. These interventions also bear some resemblance to
desensitization therapy. There is a growing body of literature
discussing supports for persons with Autism Spectrum
Disorders entering universities (Dolyniuk et al. 2002;
Glennon 2001; Shields et al. 2008) as well as other transition
supports for adulthood (Floyd et al. 2009; King et al. 2005).
Helping individuals to prepare for major life transitions to
avoid predictable crises has been advocated by prominent re-
searchers in the field (Aman et al. 2004; Levitas and Gilson
2001; Rush and Frances 2000). These topics were outside the
scope of this current review.
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