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Abstract

The script fading procedure aims to develop better communication skills of
children and youngsters with Autism Spectrum Disorder in relationship with
other people. The procedure seeks to incorporate cues in several contexts.
Scripts may be organized in day-to-day situations of life, such as playful inte-
ractions among children and the scripts may consist in pictorial, textual or
auditory stimuli. If a learner, for example, lacks conversation skills, but has
good repertoire regarding textual behavior, scripts consisting of written
phrases may be presented and the learner has to read them. The listener may
interact with the speaker like he is emitting responses free from the control of
scripts. With repetitive exposure to the contingency and the establishment of
a more fluent repertoire of textual behavior, the script is gradually faded out
by word removal one by one. This process continues until the learner’s res-
ponses become free from the control of the whole scripts. Previous research
has demonstrated the establishment of independent performance, mainten-
ance and generalization to different settings and listeners. The purpose of this
study was to assess the efficacy of this procedure in establishing conversation
skills in a child aged 9 with ASD. Textual scripts were applied to three sets of
conversation. After a baseline condition, training started and the experimen-
tal control by the independent variable was established through a multiple
baseline design across the three different conversation topics. Independent
performance was successfully established through reinforcement of correct
performance and error correction. Although the interventions were con-
ducted in a university-based laboratory, the established repertoires genera-
lized to the child’s school classroom and another listeners (another adult and
a child). Implications to school inclusion regarding the establishment of con-
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versation among children in school setting were discussed.
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1. Introduction
1.1. Objectives of the Study

The Autism Spectrum Disorder (ASD) is considered a neurodevelopmental dis-
order (APA, 2013). In Psychology there are different conceptions on ASD. Ap-
plied behavior analysts, for example, developed interventions with the purpose
of ameliorating learning impairments and behavior problems in individuals with
autism (Richman, 2001). Even though some children have already shown skills
related to language and communication to some extent, the scientific literature
emphasizes that, for many learners, these skills are hardly ever demonstrated
with the goal of initiating and maintaining a verbal interaction among other
people and that the learners frequently lack spontaneity. This chapter had two
goals: 1) to describe methodological aspects of some research on script fading
and effects on the establishment of communication skills in children diagnosed
with ASD; 2) to present a research report on the effects of script fading in a Bra-
zilian child with ASD aged 9 years old.

1.2. Behavior Analysis: Definitions and Treatment Approaches
to ASD

The Behavior Analysis approach emphasizes that human behaviors are greatly
determined by their effects on environment (consequences) (Skinner, 2003).
They are the product of interactions between the individuals and their environ-
ments and refer to contingency relations among environmental variables (the
consequence and the context in which the individual responds) and behavioral
variables. As an example, consider the case of a person who kicks a soccer ball to
the goal. Depending on the effect on the kick, the manner with which it happens
tends to recur in the future, considering that the consequence (goal/score) is said
to be relevant for the person. This kind of relation is termed operant behavior.
Among learned operant behaviors, there are also cases related to language and
communication (Skinner, 2003; Skinner, 1978). They are verbal behaviors,
which are shaped and maintained by mediated consequences. The one who
emits verbal behavior is called speaker and someone called listener provides a
reinforcing consequence, responsible for the shaping and maintenance of the
speaker’s behavior. As an example, consider the case in which a child, with an
adult in the same environment, presents an action figure of Spiderman and says
enthusiastically “Spiderman!!”. The adult then says: “That is correct! And he has
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the power of throwing webs!”. In this case, the child emits a kind of verbal ope-
rant behavior called tact and it is a repertoire extremely explored in intervention
manuals in ABA concerned with the teaching of important skills to children
with developmental disabilities (Greer & Ross, 2008; Matos, 2016; Sundberg &
Partington, 1998). It is important to mention that, about the presented example
regarding language, it is highlighted a verbal function, which, in the way it was
demonstrated, represents spontaneous language because the verbal interaction
was initiated by the child. Nevertheless, many learners with autism usually lack-
spontaneity and they frequently depend on prompts to respond (Carr, LeBlanc,
Rosati, & Conroy, 2012; Pérez-Gonzélez, Pastor, & Carnerero, 2014; Williams,
Carnerero, & Pérez-Gonzalez, 2006).

The programmed teaching for learners with autism and other cases of learn-
ing disabilities in ABA, regarding skills that also include conversation, may be
conducted under different formats. Generically, these formats are termed: 1)
discrete trial teaching (DTT) and 2) incidental teaching (IT). DTT comprises the
planning and implementation of the teaching of skills in sequences of steps, sim-
ilar to the shaping procedure previously implemented in basic research regard-
ing learning processes in Behavior Analysis (Skinner, 2003). An example of dis-
crete trial may consist in a task in which an adult manipulates objects in front of
a child, so that he/she has the opportunity to learn to emit verbalizations of their
names. Suppose that a group with four stimuli (e.g. pictures of apple, car, ball
and soap) was selected for the activity, which consists in 12 teaching trials. The
nonverbal stimuli (pictures) are randomized and each of them is presented in
three of the 12 trials along a block of trials, so the number of opportunities with
each picture is the same. In each trial, the learner has from 3 to 5 s to state the
name of the picture upon its presentation and the presentation of a verbal sti-
mulus such as “what is it?”. If the learner’s response is correct, the adult provides
feedback, by saying, for example, “that is correct!”.

On the other hand, considering that a social consequence may be insufficient
in maintaining the verbal behavior being shaped, the adult may also manipulate
high valued arbitrary reinforcers to strengthen the learner’s correct performance.
The teaching through discrete trial teaching is usually organized in a structured
environment with the minimal of unwanted stimuli, which may compromise the
learner’s attention. It is also important to emphasize that the literature regarding
this format of intervention sustains that it is effective indeed, but there are critics
in the sense that, many times, the stimuli used in the learning settings are not
functionally related to the responses, which are being taught. An example, which
illustrates that, may be the effort to increase the likelihood that a learner will
verbalize the word “car” in the presence of a toy car, but, as a reinforcing conse-
quence, the adult delivers a candy, which was previously established as an ex-
tremely powerful reinforcer for a given child (Allen & Cowan, 2008).

A certain mediation proposal establishes that the incidental teaching approach
(IT) and variations involve the goal of manipulating reinforcers functionally re-
lated to the responses, which the teacher intends to shape in a child’s repertoire.
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Different from the other case, the learning stimuli are selected through the most
immediate learner’s interests, instead of having the adult arbitrarily selecting the
materials to be used in the teaching process. There is also a strong emphasis on
spontaneity, considering that the learner should initiate the interactions. In a
given research on incidental teaching with 4 and 5 years old children, it was
programmed the teaching of verbal descriptions about their preferred reinforc-
ing stimuli in natural environment as a condition for access to them (Rog-
ers-Warren & Warren, 1980). Incidental teaching is defined by several characte-
ristics, such as: 1) it demands the elaboration of responses in children with lan-
guage delays; 2) the preferred materials should be organized in a strategic way in
the environment, so that they remain visible for the learners, but out of their
reach; 3) it demands that a given learner emits a more complex verbalization, by
organizing sentences or phrases in order to access preferred reinforcing stimuli;
4) the frequency with which the training is conducted should be a function of
the number of times that the learner emits initiating responses; 5) if the learner
shows interest for a given item, but does not emit a verbalization, the adult
should wait some seconds and, if really necessary, a prompt may be shown to the
learner, as a question. Procedures such as these may be relevant to promote ge-
neralization of learned skills (Allen & Cowan, 2008).

As it was stated before, there are variations of procedures to teach incidental
teaching, which were developed along the years. Among them, the following
may be listed: 1) mand-model (Rogers-Warren & Warren, 1980); time delay
(Halle, Marshall, & Spradlin, 1979); interruption of behavior chains to develop
language (Alwell, Hunt, Goetz, & Sailor, 1989); natural language paradigm and
pivotal response training (Reagon & Higbee, 2009); script fading (Krantz &
McClannahan, 1993). Since the emphasis of this study was on the script fading
procedure, the following paragraphs present some methodological aspects of re-
searches on this theme with the purpose of improving communication skills in
children diagnosed with autism.

1.3. Literature Review on Script Fading

In the first study on script fading (Krantz & McClannahan, 1993), the effects of
using scripts consisting in sentences and their gradual fading were measured
over the communication initiated by four children with autism during group ac-
tivities at their school. In baseline, the children engaged in three activities
(drawing, coloring and painting). Each received a piece of paper with the in-
structions “do your art” and “play a lot”. If necessary, they were prompted to
read the instructions. During the intervention with scripts, the activities were
presented along with the instructions, as well as scripts with ten statements and
questions related to present, past and future (e.g. “did you like to play in the
swing yesterday?”). Three versions were organized for each child and, when ne-
cessary, an experimenter provided prompts to observe the materials. The main
dependent variable (VD) of the research consisted in verbalizations or questions
independent from the scripts and that should be directed to their same age peers
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in a classroom.

The fading of scripts was conducted in five phases and in a graduated manner
to develop autonomy from the scripts. With the end of intervention, follow up
sessions were conducted two months later. The script fading was successful for
all participants; correct performance was maintained during follow up; and there
was generalization to contexts different from those where the procedures were
conducted (a wider classroom with new activities and a different adult present).
The performances were similar to those by three typically developing children. It
is important to emphasize that the increase of verbal interactions free from
script control, after fading, also involved new and spontaneous responses, con-
sisting in re-combinations of elements of the scripts with other existing verbal
repertoires of the children.

Another research on script fading had the goal of extending the results from
the previous one with three boys from 4 to 5 years old with a more limited read-
ing repertoire (Krantz & McClannahan, 1998). Verbal responses initiated by
them were rare and were limited to the emission of one-word utterances to get
access to preferred foods and toys. Data collection occurred in a classroom
equipped with table, chairs and cabinets, which showed toys and school related
materials. A known teacher was the person with whom the children could main-
tain interaction and she remained seated at one of the classroom corners. On the
table there was a photographic activities schedule, consisting in 16 pictures (one
for each page), which represented activities with toys to be performed by each
child. Sessions comprised the manipulation of four different sequences of pic-
tures and they were conducted once or twice a day. All children previously de-
veloped repertoires with activities schedules, so that, for each step with a picture,
they should: 1) point to the picture depicting an activity; 2) get the materials re-
lated to the activity; 3) finish it and; 4) return the materials to their original
place. In parallel, the children also learned to read the words “look” and “watch
me” to evoke the teacher’s attention to them.

The VDs of the research were the following: 1) spontaneous verbal interac-
tion; 2) verbal interaction based on script; 3) elaborations as verbal responses
different from the scripts. A multiple baseline design across different partici-
pants was employed to ensure experimental control. During baseline, the child-
ren were prompted physically to develop the photographic activities and it was
terminated after three sessions without the use of prompts. During intervention,
the difference was the presence of cards with the words “look” and “watch me”
placed above or below a picture. Prompts for observing responses to the scripts
were provided when necessary, as well as the dictated model of the names if the
child was unable to read the word. After the verbalization, each child should
perform the activity represented by the picture. Only one of the children needed
adaptation by wearing a bracelet to signal him to say: “look” and “watch me” by
the time he approached the teacher. After some sessions, the original procedure
was reinstated. The criterion during the intervention consisted in reading the

words without prompts in two consecutive sessions (Krantz & McClannahan,
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1998).

The following condition involved the presence of another known teacher and
the only difference was the fact that prompts were not presented. Later, the
script fading commenced. It was programmed for ten from the 16 activities from
the photographic activities schedule. The fading was conducted for all children
at the same time in three steps (which involved the omission of part of a word or
even the whole word). After criterion new activities were programmed and they
were not related to the words used in training. Prompts, as well as scripts, were
not provided. The results showed that the frequencies of elaboration responses
and spontaneous interaction increased and they were maintained in the presence
of a second teacher. There was maintenance of performance and generalization
to new activities. The authors contend the hypothesis that the scripts represented
important elements for conversation on the performed activities. The interac-
tions, nevertheless, were always maintained among the children and adult rela-
tives, but they did not generalize to other same age peers. The autistic children,
however, demonstrated several new verbalizations, which could not be showed
only from the used scripts. There is the hypothesis that the response feedbacks
by the teachers improved the children’s repertoire in the sense that they demon-
strated new verbalizations beyond those depicted by the scripts and that this may
be considered one important step for the development of a more fluent and nat-
ural language (Krantz & McClannahan, 1998).

The effects of the fading of textual prompts were assessed on the conversation
between two children with autism from 8 to 9 years old (Sarokoff, Taylor, &
Poulson, 2001). It was used a kind of product (e.g. a sweet), which had a textual
prompt attached to it, that is, the own product’s name. The hypothesis was that
other supplemental textual stimuli could be manipulated and faded, so that the
children could converse in the presence of the product and its name only. The
sessions were conducted in the children’s classroom. Two types of products were
selected: snack and videogames. Each one remained on a piece of paper, which
contained a textual script. The first word represented the product’s name. The
VDs consisted in verbalizations during sessions that lasted 3 min and were of
two kinds: correspondent and non-correspondent to the scripts.

A multiple baseline design across three sets of products was used to ensure
experimental control by script fading. During baseline, prompts and scripts were
not used. The participants remained seated next to each other. A session was in-
itiated when the experimenter presented the verbal instruction “eat a snack” or
“play a videogame” along with the access to the items. During intervention, tex-
tual scripts were provided. There was access to each item when they read the
script (e.g. “let’s eat our snacks”). After reading the scripts correctly in two ses-
sions, the fading was implemented in five steps. Both children demonstrated in-
crease in the verbalizations based and not based on the scripts and with genera-
lization to another environment. Nevertheless, the authors sustained that the re-
search had limitations because, for example, there was no systematic assessment
of responding during the absence of textual prompts (name of the item) and the
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fact that there was no data collection on generalization before intervention (Sa-
rokoff, Taylor, & Poulson, 2001).

The efficacy of training caregivers, mothers who were graduate students, on
the implementation of script fading (recordings) with the purpose of improving
conversation skills in three children with ASD from 3 to 6 years old in their res-
idences was measured (Reagon & Higbee, 2009). Three toy sets were selected:
one of them was used for training with script fading and, the remaining, were
assessed for generalization purposes. A multiple baseline design across different
participants was employed to ensure experimental control. Each session lasted 5
min and the VD consisted in verbalizations based and not based on scripts.

In baseline, the mothers were asked to play with their children and, if the
children verbalized, the mothers should answer them back. During training
condition it was used a sound recorder; scripts were developed for toys and in-
structions with role-play for intervention with the children. The recorder played
audios, which served as models about what the children could verbalize during
playful activities (e.g. “Puzzles are fun”). After each child demonstrated fluency
in repeating the recordings, four steps to fading them gradually were pro-
grammed so that the responding could occur free from their presence and the
procedure was terminated when the scripts were totally removed. At last, follow
up sessions were developed 2 weeks later (Reagon & Higbee, 2009).

The results showed that the three children presented an increase on the verba-
lizations based on scripts and also other verbalizations not based on them, as
well as there was generalization for the other two toy sets, which were not di-
rectly trained. It was noticed, nevertheless, a decline in verbalizations along in-
tervention sessions and during the follow up, maybe due to an satiation effect to
the toys, but it was also noticed an increase during the follow up with the intro-
duction of new toys. The effects of script training and a new condition involving
extinction were assessed on the development of variability in mand sentences for
two children with ASD and aged 3 to 4 years (Betz, Higbee, Kelley, Sellers, &
Pollard, 2011). The authors discussed that script fading may produce gains in
variability, considering that the literature demonstrates the development of
spontaneous verbal responses and free from prompts. They also state that ex-
tinction produces variability as well and in a way that a given response topogra-
phy should be reinforced only at the first time it was emitted. Script fading and
extinction were combined to assess a possible variability effect in children’s in
situations in which they had the opportunity of demanding access to preferred
edible items (Betz, Higbee, Kelley, Sellers, & Pollard, 2011).

The children were able to emit at least one kind of mand sentence for pre-
ferred items. The used scripts were audible (recordings). For each child, scripts
consisting in three mand sentences were employed (e.g. “I want + name of rein-
forcer”; “I need + name of reinforcer”). The design programmed to ensure expe-
rimental control was an ABAB. Reinforcers were selected through tests of prefe-
rence (to select the first three preferred edible reinforcers). In baseline, the expe-

rimenter reinforced all mand sentences emitted by the children who partici-
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pated. During extinction condition, each sentence was solely reinforced upon its
first emission. During script training condition, each child learned to emit three
mand sentences. Responses, based and not based on scripts, were reinforced
with access to the most preferred snack. The children learned how to operate a
button, which activated the recording and, when the children became more flu-
ent in repeating the information, it was then faded in four steps. When the fad-
ing was over, a maintenance condition started; generalization probes under the
presence of three or four new people and follow up sessions one or two weeks
after the end of research were also conducted. The results showed that the ex-
tinction procedure, after script training and fading, was effective in increasing
variability during the emission of mand sentences by two of the three children of
the research and their performances were maintained in generalization probes
and follow up probes (Betz, Higbee, Kelley, Sellers, & Pollard, 2011).

The effects of script fading on the establishment of mands for missing items
were assessed in another research with this purpose (Howlett, Sidener, Progar, &
Sidener, 2011). This could be the case of a child who does not find a toy in
his/her house and, then, the child approaches an adult and says: “where is my
little car?”. The adult then says that the toy car is in the cabinet. Two boys diag-
nosed with ASD participated in the research. The manipulated scripts were aud-
ible (recordings). Data collection occurred in the students’ classrooms. Experi-
mental control by the independent variable (script fading) was measured
through a multiple probe design across different participants.

The two children could respond in two kinds of trials. Those named “estab-
lishing operation trials (EO)” involved each child selecting a picture representing
a preferred item among ten possibilities on a choice board where all pictures
were attached. After choosing one picture and holding it, the child should then
walk to a shelf with toys and grab a container with a picture, corresponding to
the one previously selected by the child, attached. The container was empty and
it would be expected that the child asked something like “where is my + name of
the object”. In other case related to what was known as abolishing operation
(AO), the procedure was similar to the previous one, but the correct container
contained the toy, which could be used from 2 to 3 minutes (Howlett, Sidener,
Progar, & Sidener, 2011).

During the baseline of the research for EO trials, in case that a mand was not
emitted in 5 s after grabbing the container with the picture portraying a toy, dif-
ferential consequences were not arranged and an instruction regarding a simple
skill was presented as a redirection. Later, a new trial was initiated. During in-
tervention, a recording representing the question “where is my + name of the
toy?”, was presented. This was done in case that the child, after selecting a pic-
ture portraying a given toy, walked next to a shelf where a container with the
same picture was, grabbed it, opened it to see that it was empty, but did not say
anything in 5 s. The experimenter was about 1 meter away from the child. After
a response was emitted, with or without help through the recording, the experi-

menter reported the place where the missing desired toy was (Howlett, Sidener,
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Progar, & Sidener, 2011).

The recording (audible scripts) was faded in two steps. First, the children had
to respond under the presence of the whole script. After two consecutive ses-
sions in which they responded correctly until 5 s after the presentation of the
recording, the ending criterion during the fading steps (first step as the word
“where...”only; second step with the script/recording fully faded out) consisted
in two consecutive sessions in which the children emitted the target response in
the presence or absence of the recording. In AO trials, in which the desired item
was located inside the container, if a question regarding the location of the rein-
forcer was made, which would not be appropriate, three more opportunities to
respond by just playing with the item without questioning on the location were
given. In case that did not work, the experimenter used a non-verbal model by
keeping the lips closed, while looking at the child. As result, both children emit-
ted more mands in EO trials and did not emitted mands during AO trials. One
of them did not need the script fading procedure to demonstrate the target res-
ponses, but there was difficulty in discriminating the two kinds of trials initially.
Maintenance of the established repertoire was demonstrated from 3 to 4 weeks
later, after the end of the research and a generalization effect under the presence
of new adults, items and environments was shown (Howlett, Sidener, Progar, &
Sidener, 2011).

The effects of script fading on the development of joint attention were as-
sessed in children aged 4 to 7 years old with deficit in the mentioned skill, al-
though they were able to communicate with other people, demonstrating the
emission of full sentences. Joint attention corresponds to the sharing of attention
between two social partners and an object or event. An example that illustrates
this phenomenon could be the case of a child who shows a toy or another item of
interest to an adult. The VD of the research consisted in the initiation of joint
attention, with the demonstration of attention to a desired object, proper verba-
lization in the context and attention to the other person present, by turning the
head and the body towards the other person’s direction 2 s after verbalizations.
These were defined as based or not based in scripts. A pre-training was pro-
grammed with the purpose to assess if the children could tact (say the name) of
all stimuli and read all the sentences and phrases of the scripts and these skills
were taught, if necessary. In the remaining conditions of the research, the design
consisted in a multiple baseline across different participants. 30 bi-dimensional
and tridimensional stimuli (toys) were selected and ten of them were specifically
used to measure generalization. The stimuli were organized in several locations
like the floor and a wall. An adult walked through a corridor, maintaining a dis-
tance of about 1 meter away from a child and the adult said: “let’s go for a walk”.
The baseline lasted the time necessary for the children to be exposed to all sti-
muli. During intervention, scripts with phrases like “Look! It is a + name of the
object” were used for all stimuli. Physical prompts were used for the children to
pay attention to the stimuli, script and, later, to the adult (Pollard, Betz, & Hig-
bee, 2012).
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Script fading began by gradually removing the words until their complete ab-
sence. This was programmed after two consecutive sessions in which the full
scripts were read from 90% to 100% correctly in one session. After this, the fad-
ing condition was implemented. When a child said something like: “Look! That
is a car”, the experimenter presented a description regarding function, characte-
ristic or class to which the tacted stimulus belonged to: “Yes! And the car is red;
yes! The car is pretty fast”. The fading/training condition also involved multiple
scripts to see if this variable would exert effect on independent verbalizations by
the children. As this condition progressed and the participants became more in-
dependent, probes were conducted without scripts to assess if the children would
emit new verbalizations (not directly based on the scripts used by the experi-
menter). In the end, a condition to measure generalization and maintenance was
conducted with new stimuli and new partners in new environments to check if
they would establish the occasion for the emission of joint attention responses
and verbalizations. The results indicated that the children demonstrated joint at-
tention and new verbalizations, including in the presence of new stimuli, partners
and contexts and maintenance also was shown (Pollard, Betz, & Higbee, 2012).

Script fading was used to teach children with ASD to initiate and maintain
verbal interactions with multiple stimuli (toys) (Garcia-Albea, Reeve, Reeve, &
Brothers, 2014). Audible scripts (recordings) were used. The authors wanted to
assess if the teaching would produce generalization of the verbal interactions
with new toys. Four autistic boys aged 3 to 5 years old participated. The sessions
were conducted in a classroom with bookcases with toys and a video camera on
a tripod. Vehicles, instruments, balls, action figures, colored blocks and animals
were the categories used in the research. Three toys pertaining to each category
were used in the intervention and one more toy of each category was used in
probes to measure generalization. Four other toys from a non-trained category
were used in another test to also assess generalization. Three kinds of scripts
were developed for each category of toys and the scripts were based in adapta-
tions of verbalizations made by typical children from school in contexts in which
they used to play and interact. Each script described the toy and emphasized a
characteristic or function about it. A multiple probe design across different par-
ticipants was used to ensure experimental control by the independent variable,
the script fading. Like in the previous researches, the VD consisted in verbaliza-
tions initiated by the children and elaboration of responses when a communica-
tion partner was already involved in a conversation. The verbalizations should
contain at least a name and a verb (Garcia-Albea, Reeve, Reeve, & Brothers, 2014).

In all conditions, 13 toys were organized in three bookcases. There were three
toys for each one of the three categories used in the study; one untrained toy of
each one of the three trained categories to measure generalization; one toy of
each category, which was not target of the training to measure generalization.
Each bookcase contained one category of teaching, besides the stimulus from the
untrained category with the purpose of measuring generalization and one was

used at a time in each session. During a session, the child, communication part-
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ner and assistant were present in a classroom. The child was allowed to get any
toy on the bookcase. After grabbing a toy, if the child verbalized, the partner re-
sponded and assisted him/her to operate a timer. The child had 30 s to play and,
then, the partner left the room. In baseline, reinforcement, prompts and scripts
were not used. The partner responded when the child initiated a verbal interac-
tion. Each session lasted 10 min. During the script fading condition, recorders
were attached to the toys (Garcia-Albea, Reeve, Reeve, & Brothers, 2014).

The communication partner and assistant provided prompts for the children
to respond when necessary, by using the recorder and programming 30 s of
access to the toy. After responding appropriately, the partner made a comment
and waited a few seconds for the child to elaborate a response. Eight out of nine
trials without errors was the criterion during the reading of the scripts and, then,
the fading of scripts was programmed in six steps. A child had difficulty with the
procedure and a methodological change was made (to keep the recorder out of
reach) (Garcia-Albea, Reeve, Reeve, & Brothers, 2014).

As result, the verbal interactions initiated by all children increased through
script fading with multiple toys (verbalizations based or not based on scripts)
and there was generalization to new toys. Nevertheless, the generalization did
not happen in a new room and with a different communication partner. Ac-
cording to the authors, this could have been different if training in multiple
contexts and with different people was conducted. Maintenance was verified for
three out of four children (Garcia-Albea, Reeve, Reeve, & Brothers, 2014).

More recent research was conducted on the effects of script fading in increas-
ing communication among children with autism during playful group activities
(Ledbetter-Cho, Lang, Davenport, Moore, Lee, Howell et al., 2015). The VD
consisted in verbalizations based and not based on textual scripts. The partici-
pants were three autistic boys aged 4 to 6 years old. Sessions were conducted in
the therapy room of a clinic from a University. Another space was also used to
assess generalization. In baseline, the experimenter kept a toy set next to one of
the children, who received verbal instructions to share the toys with the others.
In case the child did not share, instruction was given one more time. After shar-
ing the toys, the other children could play for 10 s and, then, an alarm was acti-
vated. The toys were removed and a new group was selected to replicate the
procedure. Replications were conducted until three groups were used. In the in-
tervention condition with textual scripts, two experimenters presented the
scripts. Along the sessions, a group of toys was presented to one participant, as
well as an instruction to share it. The script was presented 15 cm away from the
eyes of the child, so the script could be read. When this happened, as well as the
sharing of toys, the child was praised and 10 s of access to the toys were granted
for the remaining children. The procedure was replicated with two more groups
of toys (Ledbetter-Cho et al., 2015).

This work was later replicated with the other children, so they had the oppor-
tunity to learn about the scripts and share the toys. When the children became

fluent in the process of reading the script, steps to fading them were pro-
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grammed until only a card without any words remained. In the end, the card al-
so needed to be removed. After the complete removal of scripts in five sessions,
probes to assess generalization were conducted with new toys, environments and
children. Follow up sessions were also conducted 4 weeks after the end of inter-
vention condition. The results of this research replicated those of the previous
ones. The children rarely talked among them during baseline, but the interven-
tion changed this reality, considering an increase of emission of verbalizations
based and not based on scripts. The authors also suggested that the children
eventually changed the topic of conversation during verbal exchanges among
them and this was considered a more natural and dynamic process (Ledbet-
ter-Cho et al., 2015).

Like in a previous research already described in this chapter on the effects of
script fading in increasing the variability of building sentences to make requests
(mands) (Betz, Higbee, Kelley, Sellers, & Pollard, 2011), another study on the
same theme was recently conducted in six children aged 3 to 5 years old (Sellers,
Kelley, Higbee, & Wolfe, 2016). Nevertheless, different from the previous re-
search which programmed the training with three different mand sentences
consecutively (one at a time), in the new one three sentences were taught simul-
taneously. Maintenance was also assessed. When variability was not demon-
strated, an extinction condition was programmed to test its effects on mand va-
riability. The sentences should contain noun, verb and the names of several pre-
ferred edible stimuli. During the first moment without extinction, a FR1 sche-
dule of reinforcement was programmed to measure the effects on variability and
maintenance. Textual scripts were programmed in these situations. Arbitrary
criteria were defined for their fading. The FR1, after intervention with script
fading, failed to demonstrate variability for three children. For the remaining
ones, this variable was sufficient to produce variability. The authors discussed
that, to cases in which an extinction condition is not necessary, it should be
avoided anyway because extinction may produce a decrease in responding (Sel-
lers, Kelley, Higbee, & Wolfe, 2016).

Overall, all of the studies presented in this manuscript demonstrated the effi-
cacy of script fading in establishing social repertoires in children with autism,
with an emphasis in the process of initiating and maintaining verbal interactions
with other people. The researchers also showed that script fading produced the
elaboration of children’s responses to other people’s questions and comments
and helped producing joint attention repertoires in children who lacked this
skill; mands for information and the emission of mand sentences with variabili-
ty. The methodology may be adapted to benefit children with different develop-
mental levels. The scripts may be textual in cases in which deficits in communi-
cation are present, but the children present good reading performance. On the
other hand, for children whose reading repertoire is compromised, audible
scripts consisting in recordings may be used for the same purpose. Although the
researches emphasize certain methodological limitations because the verbaliza-

tions may be limited to what is taught through scripts, several studies, whose
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most relevant information were discussed in this manuscript, demonstrated
gains in generalization, as well as the repertoires taught through script fading
were also maintained in follow up sessions several weeks after termination of in-

tervention.

1.4. The Current Research Report

The following section of the manuscript concerns a research report on the effects
of a script fading procedure on the establishment of communication skills in a 9
years old Brazilian child diagnosed with ASD. The goal was to see if the proce-
dure could be effective for someone who belongs to another social context with
differences in culture (Brazil) and if generalization of communication skills
would occur with a new partner and in a new environment. Maintenance of

possible acquired skills after intervention was also a target of the research.

2. Method
2.1. Participant

The participant of the research (referred here as CA) was 8 years old by the time
that data collection was conducted. CA was able to build sentences to request
access to several wanted items; he could state the names of hundreds of nonver-
bal stimuli, such as objects, pictures and actions, as well as he was able to identi-
fy them receptively upon hearing their names; he demonstrated generalized vis-
ual perception skills, matching pictures and objects to corresponding samples,
identical or similar; he was also able to follow multiple verbal instructions; he
could respond correctly in listener discrimination tasks related to the process of
selecting objects and pictures upon hearing instructions describing function,
feature and classes to which the stimuli pertain; CA also demonstrated verbal
responses to several questions and could also list members pertaining to catego-
ries when demanded verbally to do so; the participant also showed academic
skills, in the sense that he was able to read words, sentences and short para-
graphs independently; he demonstrated some simple math skills and some spel-

ling repertoire.

2.2. Experimental Environment, Materials and General
Teaching Procedure

Sessions were conducted in a clinic situated in a private University. Assessments
and interventions occurred in a room equipped with a table, chairs and materials
like toys, videos and three sets of textual scripts consisting in three, four and five
sentences, respectively, which CA had to learn through intervention to interact
verbally with a communication partner. Initially, the experimenter presented a
generic instruction to evoke the start of a communication episode. Immediately
after this, textual scripts related to the topic of conversation were presented to
CA. He had to read the scripts and, with time, a fading procedure was imple-

mented in several steps until CA was able to verbalize the sentences without
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textual prompt. He had access to preferred toys and videos as reinforcers for
cooperation during intervention. CA sat on one of the chairs and an experimen-
ter sat on the other one next to CA. As an example of a set of textual scripts, one
of them consisted in the following:

1) “Hey, (name of the experimenter), how are you?”. After the child said this
with or without the script, the experimenter said: “I am fine! And you?”, and this
established the occasion for the emission of a new response by CA (in this case,
no script was used).

2) “Could you make tickles on my belly?”. After the child said this with or
without the script, the experimenter said: “Sure! Here we go!” and, then, started
tickling the child.

3) “Let us play with the ball!”. After saying this with or without the script, the
experimenter mentioned: “Amazing! I love to play with you!” and, then, played
with the child.

4) “Hey, (name of the experimenter), could you give me a hug?”. After the
child described this with or without the script, the experimenter said: “Sure!
Here we go!” and, then, gave the child a hug.

5) “Would you dance with me?”. After the child described this with or without
the script, the experimenter said: “Yes! Let’s do it!” and, then, started dancing
with the child.

During intervention, the child had to develop fluency in reading all passages
listed above. When this became true, a script fading condition began and each
sentence was faded in seven steps. The first step, for example, consisted in re-
moving the last word of each sentence. As an arbitrary criterion was achieved,

the second step started and involved the removal of one more word and so on.

2.3. Data Collection Procedures and Dependent Variable

Sessions were conducted three times per week. The dependent variable was the
number of sentences described with or without control by textual scripts. Each
session involved several blocks of trials in which CA responded and each trial
corresponded to a different sentence. Correct and incorrect responses were rec-
orded on data sheets. A successful trial involved the recording of a + sign in a
column corresponding to a block of trials. Incorrect responses (or no response)

were recorded as — sign.

2.4. Testing and Intervention Procedures

2.4.1. Baseline

In this condition, the experimenter presented a general instruction for the child
in order to assess if it would evoke a verbal interaction episode between him and
the experimenter as a communication partner. As an example, an instruction
regarding a topic of conversation, such as “let’s talk about things you would like
to do with me!”, should be presented and CA had 30 s to start the verbal interac-
tion. This condition was replicated across three different topics of conversation
that were later addressed during intervention with script fading. Once it was
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proved that, in baseline condition, the child was not able to start and maintain a
conversation with the experimenter on any of the topics mentioned, he would be

directed to the intervention condition.

2.4.2. Intervention

As it was previously described in general procedure, the intervention consisted
in two phases. The first one had the purpose of getting the child familiar with the
scripts. He had to become able to read all of them fluently. The second phase
aimed to fade out the textual scripts gradually in seven steps as an arbitrary cri-
terion was met. In both phases, criterion was achieved in one block of trials
without errors. The number of trials of each block varied depending on the set of
scripts used. The first set contained five sentences; the second set, three sen-
tences; and the third set, four sentences. It is also important to say that, during
script fading training, data were taken on unscripted responses, which consisted
in new verbalizations that the child could present contingent to comments that

the experimenter made during the verbal interactions.

2.4.3. Probes

Two types of probes were conducted before and after the implementation of
script fading training: probes in a new environment (the child’s school) and
probes with a new communication partner (another person besides the experi-

menter).

2.4.4. Maintenance
Maintenance of the established repertoires by the scripts was assessed two weeks

after the script fading training was over.

2.5. Experimental Design

A concurrent multiple baseline design across different sets of textual scripts was
used to ensure experimental control of script fading on the establishment of
communication skills by CA, while interacting verbally with the experimenter.
Experimental control by the independent variable (script fading) was demon-
strated when changes in target repertoires (verbalizations free from script con-
trol) occurred for each set of textual scripts only when script fading was intro-
duced (Cooper, Heron, & Heward, 2006).

2.6. Ethical Procedures

An informed consent form was signed by the parents of the children, for their
participation and the research was approved by an ethics committee in research
with humans (authorization No. 1.189.331) humans from Ceuma University,
Sao Luis—MA.

3. Results

Figure 1 presents the data of CA in all of the conditions of the research.
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Figure 1. Number of correct scripted verbalizations and number of verbal response elaborations per block of trials, along several

conditions for CA during the experiment. Data were collected in baseline (BL); probes at school (new environment) and with a
new communication partner before and after intervention; reading condition (full textual scripts present); script fading training.

Each graph of Figure 1 represents data related to a different set of textual

script used to improve communication skills. In baseline, CA was not able to

verbally initiate and maintain conversation for all sets of scripts. Probes to assess

these repertoires in a new environment and with a different communication

partner also showed no repertoire regarding conversation before the implemen-

tation of any training. When scripts were added to a reading condition, CA was
able to read all of the sentences of the textual scripts in a single block of trials

solely. After script fading training started, 20 blocks of trials were necessary to

set responding totally free from control of scripts for the first set; nine blocks

were necessary for the same purpose for the second set of scripts; and 13 blocks
of trials were needed for third set. Figure 1 also shows that, during script fading

training for all sets, CA emitted some verbalizations contingent to comments by

the experimenter, although they did not occur frequently. As an example, when
the child asked the experimenter to dance with him with or without control by

the script and the experimenter made a comment contingent to it, sometimes
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CA said something like “I am dancing with you”. These kind of verbalizations
were considered unscripted, since they were not directly related to the scripts
used to expand the participant’s communication skills. The experimenter also
praised the child for making comments during verbal interactions.

Script fading training condition successfully established the verbalizations to-
tally free from script control for all sets, as the fading of textual stimuli gradually
progressed. Experimental control by the independent variable was demonstrated
across all sets of textual scripts because changes in verbal repertoires were seen
only after training for each set. After termination of training, new probes at
school and with a new communication partner showed full generalization of
verbalizations developed during script fading training. In the end, maintenance

of established performance occurred two weeks after script training was finished.

4. Discussion

Data from the current research replicated those from previous scientific litera-
ture regarding the effects of script fading training on the establishment of com-
munication skills in children with ASD (Krantz & McClannahan, 1993; Krantz,
& McClannahan, 1998; Sarokoff, Taylor, & Poulson, 2001; Reagon & Higbee,
2009; Betz, Higbee, Kelley, Sellers, & Pollard, 2011; Howlett, Sidener, Progar, &
Sidener, 2011; Pollard, Betz, & Higbee, 2012; Garcia-Albea, Reeve, Reeve, &
Brothers, 2014; Ledbetter-Cho et al., 2015; Sellers, Kelley, Higbee, & Wolfe,
2016). Script fading was effective in improving communication skills of an
8-year-old child with ASD across different partners and environments. Besides,
there was some evidence of emission of new verbal responses not based on
scripts. A maintenance condition was implemented and the child showed the
established repertoires two weeks after training was finished. The current re-
search extended those from the previous literature, but some comments were
worthy to mention. The current study was conducted in Brazil, where evidence
based methodologies, such as those from Applied Behavior Analysis, were not so
present in schools when compared to the reality of some schools in United
States. Apparently, in the city where the research occurred, only a minority of
autistic children benefited from evidence based practices at school. The partici-
pant showed important generalization data in a new environment, which was
precisely his own school and, in this sense, it was believed that the script fading
procedure and others should be replicated in a systematic fashion in order to
promote a better functioning of CA in an important social context such as
school. This study was also concerned with the establishment of school inclusion
practices (Mitijans-Martinez, 2005; Galvao & Beckman, 2016). Although the re-
sults of the study were positive, the fact that it involved a single participant
might be seen as a limitation. It is relevant that the procedure of the current re-
search be replicated across new participants, unfamiliar with the script fading
procedure, and generalization to new settings and communication partners and

maintenance should be assessed as well.
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It is important to mention that several of the studies on script fading were
conducted at the participants’ schools. The establishment of procedures to im-
prove communication skills in children with ASD seems to be very relevant for
social and academic achievement and an educational context, such as school, is a
place where social skills should be considered pre-requisites for development.

In Brazil, the insertion of people with specific special needs at regular schools
represented a recent story, which became a reality due to the expansion of edu-
cational policies for inclusion. In special, the National Policy of Special Educa-
tion on the Perspective of Inclusive Education (Brazil, 2008) and the Law 12.764,
known as Berenice Piana Law (Brazil, 2012) were implemented. School and
Educational Psychology, as an area of research and intervention, sustains that
the role of school is to promote improvements in psychological processes of the
learners. This goal should warrant the development of competencies, which fa-
vors life in society with autonomy. In Brazil, School Psychology understands
that the history of recent changes in policies produces challenges to the estab-
lishment of pedagogical goals by the Pedagogical Policy Project and, for this, it is
important that school psychologists help with the implementation of pedagogi-
cal practices, which favor inclusion (Mitijans-Martinez, 2005; Galvdo & Beck-
man, 2016).
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