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ABSTRACT

Background: Communication is an important factor for independent living.
Children with autism spectrum disorder (ASD) fail to communicate with others
and express their needs and desires like their other neurotypical peers. Therefore,
requesting contributes to the independent life of children with ASD.
Augmentative and Alternative Communication (AAC) is a tool which promotes
social communication skills such as the requesting skill in children with ASD.
The purpose of the study was to evaluate the effectiveness of AAC intervention
by using the most to least prompting strategy to develop requesting skills in
children with ASD and to generalize this skill to a different setting. Method: Three
children with ASD, aged 3 to 10 years and residing in India, participated in this
study. A multiple probe experimental design across participants was used to
evaluate the effectiveness of AAC on requesting skill of children with ASD.
Results: All three participant’s requesting skills significantly improved when
AAC was implemented along with the most to least prompting strategy. A
functional relation was found between the use of the most to least prompting
strategy combined with the AAC application and the development of requesting
skills, suggesting that this combined method can be an effective intervention for
enhancing communication in children. Furthermore, the target behavior was
generalized across different settings for all three participants. The effect size of
requesting skill across participants was large. Discussion: This study
demonstrated that AAC applications combined with most to least prompting,
effectively increased independent requesting skills in children with ASD and
supported generalization across settings. It further highlights the cultural and

practical relevance of mobile-based AAC tools in resource limited contexts with



additional benefits including vocabulary acquisition, increased attention and
reduction in problem behaviors. Conclusion: The findings suggest that the most
to least prompting strategy in combination with AAC is an effective approach to
teaching and promoting functional communication among children with ASD.
The integration of this approach offers a practical, cost-effective solution for both

educational and home settings.

Keywords: autism spectrum disorder (ASD), augmentative and alternative
communication (AAC), communication, requesting skills, speech generating

device
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CHAPTER1

INTRODUCTION

1.1Background

Communication is a process of exchanging information in various forms
with others. Communication is not limited to verbal communication like language
but also includes non-verbal communication via gestures, symbols, and
technologies (Heflin & Alaimo, 2007). Functional communication is referred to
as the basic communication skill (Speech and Language Solutions). The four main
functions of communication are to convey one’s needs and wants, transfer
information from one person to another, maintain social closeness, and to possess
social etiquette (Light, 1998). For example, requesting is one of the most
necessary skills that an individual should possess. It is an act of calling attention
to one’s wants or desires (Merriam-webster dictionary). When a child wants his
most basic needs to be fulfilled such as “I want to drink water,” “I want to go to
the bathroom,” or “I am hungry.” It is essential for enabling individuals to convey
essential wants and needs effectively (Hall, 2012; Mirenda, 2003; Thompson &

Johnston, 2012).



However, previous research has suggested that about 30% of individuals
with autism spectrum disorder (ASD) are non-verbal or have minimal verbal
abilities (Kasari et al., 2013). The Diagnostic and Statistical Manual 5 (DSM-5)
criteria deficits in social communication include the failure of social-emotional
reciprocity. It explains that when an individual fails to converse in a normal back-
and-forth technique or an individual’s inadequacy to initiate or respond to social
interactions. Although requesting and language impairment are not included in
the social communication criteria for ASD. It is treated as a descriptor within the
diagnosis of ASD (American Psychiatric Association, APA, 2013). These deficits
mostly start becoming apparent when children get older, and the social
communication needs and expectations start increasing (Tantam, 2003).
Impairment of functional communication is quite common among children with
ASD (Gengoux et. al., 2021). Some children display maladaptive behaviors such
as aggression, self-harm, and tantrums when they cannot articulate what they
desire (Reichle & Wacker, 2017). Estimates suggest that 25% to 50% of
individuals with ASD never completely acquire functional communication
(Brignell et al., 2016; Armstrong & Jokel, 2012). Therefore, learning requesting
skills especially for children with ASD is especially important when the children’s

language skills start increasing. Therefore, children with ASD need intervention



to develop their requesting skill. This provides them with a chance to have greater
control of their environment and communicate with others in a socially acceptable
form of communication that can be easily understood (Chan & Zoellick, 2011;

Howes, 1983; Sigafoos & Mirenda, 2002).

Augmentative and alternative communication (AAC) is defined as a
research area and a method where technology compensates for the communication
impairment of children dealing with communication difficulties (ASHA). This
includes speech-language production which can be in written or spoken
modalities. AAC refers to a wide span of disciplines which consists of assistive
technology, psychology, rehabilitation, special education, and speech-language
psychology. Thus, it is deduced that there 1s a wide range of subject matter which
comes under AAC. AAC can be a method to support communication skills (e.g.,
speaking out or forming particular words or sentences to ask for what they want)
and improve communication in children with ASD. Brignell et al., (2016) and
International Society for Augmentative and Alternative Communication (ISAAC,
2018) stated that AAC includes tools and strategies that an individual with ASD
who has a speech deficit, or a language impairment can use to supplement or

replace speech or writing. Furthermore, AAC is also often used to amplify



unintelligible speech. Therefore, the primary function of AAC is to assist people

with limited speech to communicate using an alternative to speech.

The use of technological gadgets has effectively contributed to a successful
educational experience for both children with and without disabilities (Martin &
Crawford, 2004). High tech AAC devices like iPad and other mobile apps are
utilized in classrooms to facilitate student learning. This enhances their problem-
solving and cognitive thinking ability (Pilgrim et al., 2012). The use of the AAC
application will also be useful in a special education classroom where the teachers
and students can access the content and control the data by adding the necessary
specifications needed by the student. The iPad and various other AAC
applications and devices are preferable to other low tech AAC devices considering
the accessibility, cost effectiveness, durability, and appearance (Hartnett & Price,
2011). Therefore, in this world of digitization and globalization, the 21* century
has reconstructed the form of communication. Each classroom reflects the
communicative connectivity, complexity, and conjunction between students from
diverse cultures and communities (Lotherington & Jenson, 2011). Since we have
noticed that children with ASD have deficits in social communication and the use
of AAC can help them provide a means to assist them with these difficulties.

Providentially, some of the research indicated that AAC could be an effective



medium for learning and communication for children with ASD (Chiang & Lin,
2007). This technology can be motivating, safe, and emotionally engaging
because many children with ASD have a natural affinity with technological

devices.

The current study was conducted in India and one of the issues in the
society related to the application of AAC in the classroom is the unacceptability
of the mobile device inside the classroom. This implies that social disapproval
leads to discrimination against an individual and their exclusion from society
(APA, 2023). Another issue which contributes to the avoidance of AAC
application is the attitudinal barriers of the parents and teachers. It limits the
person with a disability to communicate with their peers and participate in daily
activities. The worries and anxiety about being denied access to communication
devices and support by adults who do not support AAC is one of the prominent
attitudinal barriers of AAC (Baggs, 2012). The high-tech AAC device can be
catalyst to help an individual with ASD fit in the society with its peer (Conley,
2012; Shinohara & Wobbrock, 2011; Van Laarhoven et al., 2009) as well as raise

social awareness and acceptance of the AAC technological device.

In 2017, a study conducted in India which highlighted the trainer’s
perception that using touch screen technology improves the children’s interest to
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participate (Sankardas & Rajanahally, 2017). The trainers felt that this technology
can be a useful educational tool, and many more educational concepts can be
added in picture mode. This will give the children an opportunity to be
independent. However, there is a limited amount of evidence-based research

studies conducted in India which caters to the communication needs of children

with ASD using AAC.

2.5 Objectives of the Research

This research sought to investigate the application of high-tech AAC
technology to enhance requesting skills among children with ASD in India.
Additionally, this research sought to garner insight into variables like language
and vocabulary and the method of most to least prompting to make children with
autism functionally independent. The purpose of this study is to explore how
effective the use of AAC is for children with ASD to help them to request and
spontaneously communicate with another individual. Therefore, in context of
functional communication and requesting skill the following hypothesis is
proposed: The use of AAC system increase the ability of the child’s requesting

skill for children with ASD in India.

More specifically, the study aims to answer the research question:



1. Does the use of AAC increase communication in the form of requesting
skill in children with ASD by using the most to least prompting method?
2. Do children with ASD generalize requesting skill via the AAC

application independently across settings?

2.5 Operational Definition of Key Terms

Children with autism spectrum disorder (ASD)

ASD is defined as a neurodevelopmental disorder (DSM-5) which often
affects how children with ASD perceive and socialize with others (Durand, 2014).
The primary impairment observed in individuals with ASD 1is social
communication (Howlin et al., 2014; Pickles et al., 2014; Tager-Flusberg &

Kasari, 2013).

In this study, individuals with ASD are referred to as children within the
age range of 3 to 10, diagnosed with ASD by a professional and those who are
unable to effectively communicate verbally and have difficulties to socially
communicating with others. MacArthur Bates Communication development
Inventory was used to assess the children’s early language and communication

skills (Fenson et al., 2007).



Augmentative and alternative communication (AAC)

Speech is a mode which an individual utilizes to communicate with one
another. Whereas AAC involves the use of non-speech modes as a supplement or
a substitute for spoken language (Tetzchner & Jensen, 1996). Minimally verbal
children with ASD represent a largely underserved and under-researched within

the spectrum (Tager-Flusberg & Kasari, 2013).

In the current study, AAC is defined as the use of mobile technology like
android phones, 1Phone or tablets which has an application LetMeTalk
downloaded. The participants in my study will use the AAC application to
effectively communicate with others by touching the icon of the item that they

want to request.

Requesting skill

Requesting skill is defined as an ability to functionally communicate with
others and independently ask for what they need or want (Skinner, 1957). It is a
skill that leads to greater independence for an individual (LeBlanc et al., 2009;

Sundberg & Michael, 2001).

In this study the researcher asks the question, “what do you want to play?”

or “which toy do you want?” to the participant. The participant is prompted to
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select the specific icon by touching the screen of the AAC application to make a

request.

1.4 Significance of the Research

India estimates that about eighteen million people have ASD (Economic
Times, HealthWorld, 2022). There was a dwindling number of studies related to
high-tech AAC technology catering to the communication skills of children with
ASD. There were only three studies conducted in India between the years 2001 to
2022. However, only one study was a pretest — posttest control group study design
(Lal, 2010), while the other two were pilot study (Srinivasan et al., 2022;
Srinivasan et al., 2011) and project report (Sankardas & Rajanahally, 2017).
Although these studies have explored the use of AAC to assist children with ASD
in their communication skills (Srinivasan et al., 2022; Srinivasan et al., 2011; Lal,
2010; Sankardas & Rajanahally, 2017), there is a route of insight which has not
been investigated, in existing literature. Comparatively, previous research has
investigated the use of AAC among individuals with ASD. Given the various
factors that may influence the usage of AAC, the focus of the study can be further

narrowed.



Given the fundamental role of AAC, this study aims to enhance and support
the communication abilities of individuals who stand to benefit from its use. It is
the priority of the researcher to learn about the preferences, interactions, and
capacities of those who use the tools. One way to do so was to gain insight into
the perspective of the parents or teachers closest to the user. Every piece of
reliable information will help this study further develop and understand the user’s
individual needs and preferences that impact on the use of AAC and make the

device a crucial tool for effective communication in the daily lives of the user.

Various researchers shed some light on how the different modalities of
AAC help children with autism to request; however, we notice that there remains
a research gap in the neurological and psychological factors that control and
contribute to language and communication for individuals with ASD. Considering
these factors, it enormously guides the practitioners and teachers to remove the
social stigma and attitudinal barriers and select the appropriate assessments and
the mode of AAC to help the individual with ASD bring about a positive change
in independent communication. Even though there are some studies conducted in

India related to AAC and ASD, there is a lack of strong evidence-based study.
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CHAPTER 11

LITERATURE REVIEW

2.1 Functional Communication

Functional communication represents expressing a person’s wants and
needs to those around them and socializing with them (Beukelman & Light, 2020).
Therefore, functional communication refers to the skills, knowledge and attitude
possessed by an individual from which the individual’s competence and
effectiveness may be inferred (Larson et al., 1978). It can vary in various ways,

including words, gestures, sign language, pictures, and assistive devices.

The primary function of communication is to convey information from one
person to another. This can be applied to many situations (e.g., asking for help,
shopping, requesting something or relaying information). Teaching functional
communication promotes active participation in home, school, and community
environment (Hendricks & Wehman, 2009; Orsmond et al., 2004). Many children
with ASD show negative behavioral problems like aggression, frustration, and
tantrums. These characteristics mostly emerge because they cannot relay their
message or communicate. Being able to functionally communicate avoids

frustration and promotes reinforcement.
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2.2 Autism Spectrum Disorder

ASD is characterized as “a developmental disability that causes significant
social, communication and behavioral challenges in an individual,” it may also
involve myriad aberrant perceptual, cognitive, linguistic, and social behaviors
(Hallahan et al., 2020). ASD is a neurodevelopmental disorder described by
difficulties related to social communication and restricted, repetitive behavioral
patterns (Diagnostic and Statistical Manual -5; American Psychiatry Association,
2013). The term spectrum reflects the continuum in impairments associated with
ASD, from mild to severe. The American Psychiatric Association describes this
term as a ‘gold standard’ for diagnosing autism (APA, 2013). Therefore, ASD is
a developmental disorder which affects the behavior of an individual and their

interactions with the world around them.

The DSM-5 recognizes ASD as an umbrella term which includes
Asperger’s syndrome in the spectrum. The symptom of ASD encompasses a broad
range and are categorized by DSM-5 into two domains: deficits in social
communication and restricted, repetitive patterns of behavior. It is also
emphasized that the deficits may begin in the early childhood years of children
with ASD though it may not be recognized earlier until the children’s
communication skills become recognizable (Hallahan et al., 2020).

12



Students with ASD often demonstrate a lack of speech and language skills
(Bondy & Frost, 1994; Sigafoos et al., 2004a; Sturm & Clendon, 2004). They
often rely on behaviors such as gestures, eye gazing and facial expressions than
verbal communication. Moreover, if their gestures or signs are not understood by
their teachers or parents, these students display problem behavior (e.g., aggression,
self-injury and tantrums to express their needs and wants) (Sigafoos et al., 2004b;
Reichle & Wacker, 2017; Durand, 1993; Durand & Merges, 2001). Consequently,
to help children with ASD who need to make advancement beyond their early
communicative behavior of language or decrease challenging behaviors through
enhanced communication, AAC strategies can be one of the tools which can be
used to support their communication development to ensure that the AAC
technology facilitates communication (Sevcik et al., 2004; McNaughton & Light,
2013). Research suggests that a considerable number of children with autism have
difficulty acquiring speech. It is estimated that one third to one half of children

with ASD lack functional communication (National Research Council, 2001).

Regarding social communication characteristics in children with ASD,
ASD is recognized as a spectrum, with the type and severity of the impairments
differing widely among individuals. Although an area which is frequently and

most impacted by autism is communication and language (Beukelman & Mirenda,
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2013). Some of the common symptoms of ASD are echolalia, nonverbal,
lack of eye contact, and communication difficulties. Therefore, children
with ASD find it exceedingly difficult to express themselves. They do not
know how to ask for what they want and illustrate their thoughts to another
person. The acquisition of expressive functional communication is more
complex than acquiring receptive communication (Pelios & Lund, 2001).
Therefore, children with ASD experience a lot of difficulties in expressing
themselves by using language to communicate effectively (Filipek et al.,

1999).

Children with ASD lack communicative intent or the desire to
communicate for social purposes. Some children also suffer severe
language impairment, they tend to use little or no language (ASHA, n.d.;
Scheuerman & Webber, 2002). Some studies have also shown that children
with autism are unable to compensate for speech impairments with gestures
or facial expressions (Heflin & Alaimo, 2007) These children commonly
show deficits in communicating for social purposes, familiarizing
themselves with social partners, or sharing affective or emotional states
with others (Wetherby et. al., 2000). Using language for the purpose of

communication becomes extremely difficult for children with ASD.
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Furthermore, if language is not acquired the difficulty in functional
communication will increase making children with ASD unable to interact
socially. This poor prognosis of children with ASD makes them a suitable
candidate for AAC (Alzrayer, 2020; Gevarter et al., 2020; Holyfield et al., 2017;

Muharib et al., 2019).

2.5Augmentative and Alternative Communication

AAC can be defined as all forms of communication other than oral speech
that are used to express thoughts, needs, wants and ideas (American Speech &
Hearing Association ASHA). AAC is a field of study and a wide variety of
technology that helps individuals with social communication deficits bridge the
gap between communication problems and the individual (Beukelman & Light,
2020). It is a continuum of communication that supports individuals with
communication impairments who lack functional speech (Mirenda, 2009). The
term Augmentative refers to AAC device’s role in enhancing or supporting
existing communication such as speech, while the term alternative denotes its
function as a substitute communication method when speech is not available
(Smith et al., 2014). If an individual is denied the ability to communicate
intelligibly and articulate his words effectively then he is deemed to have a life of

social and emotional isolation (Prentice, 2022). AAC includes all forms of
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communication except for oral speech that is used to express an individual’s needs,
wants, desires, and thoughts through the device. Therefore, the use of AAC should
assist, facilitate, or augment an individual’s speech or function as an alternative
method for an individual to communicate. Consequently, developing and
maintaining a relationship with others and removing the communication gap that
persists. It can be either an additive to their existing speech disorder or a substitute
method to express themselves. Therefore, due to the commonly affected areas in
individuals with ASD, AAC can be employed to address a range of language and

communication challenges.

2.3.1 Types of AAC Modalities

Previous studies have examined the diverse modalities of AAC and the
influence of technological advancements on achieving communication goals
(McNaughton & Light, 2013; Chavers et al., 2021; Van Der Meer et al., 2013).
AAC encompasses a range of systems specifically developed to support
individuals with communication impairments (Beukelman & Light, 2020). These
systems are generally categorized into two primary types: aided AAC, which
requires external tools and unaided AAC which relies on the individual’s body

such as gesture and facial expression.

16



Unaided AAC

The unaided AAC system does not require any external technology. This
type of modality encompasses the “modes that rely on the user’s body to convey
the message” (Baxter et al., 2012). Some of the examples of unaided AAC
systems are gestures, signs, eye contact, and speech approximation which is also
known as non-verbal communication by individual who does not use any
technological tools (ASHA, n.d.; Buekelman & Mirenda, 2013). However, this
classification excludes sign language as sign languages like American Sign

Language (ASL) as they are recognized as complete language (ASHA, n.d.).

Aided AAC

Modalities that incorporate outside devices to cater to the communication
needs of the individual with communication deficits are categorized as aided AAC
devices (Desch et al., 2008). Within the category of the aided AAC device there
is a sub-categorization of three main factors which includes low tech device, mid
tech, and high tech device (Baxter et al., 2012). The aided system requires some
form of technological device. This system may constitute photographs, pictures,

words, symbols, or letters of some vocabulary concepts so that the individual can
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apply these during conversing with another individual. These illustrations are

organized in diverse ways depending on the application that is being used.

A low technology AAC system may include communication boards, a
picture exchange system (PECS) which is a paper based tool that used visual
symbols to represent words allowing individuals to point at or physically
exchange images (Ganz et al., 2012), and Pragmatic Organization Dynamic
Display (PODD) which consists of a wide range of vocabulary for spontaneous,
unpredicted messages (ASHA n.d.; Porter & Cafiero, 2009). In addition to this,
low-tech devices are inexpensive, simple, and easy to obtain (Cook & Hussey,

1995; Quist & Llyod, 1997, p. 107).

The high technology systems represent some most advanced forms of
technology used in the high tech AAC modalities. The Speech-generating devices
(SGD) that include a mobile phone, a tablet or an iPad which consists of a variety
of AAC applications and digital communication media which can be bought
online. SGDs are electronic communication tools that utilize symbols to represent
sounds, words, or phrases and deliver messages through digitized voice outputs
(Achmadi et al., 2012; Rispoli et al., 2010; Schlosser & Koul, 2015). They are
portable electronic devices which can generate a pre-recorded verbal message
(Mirenda, & Iacono, 2009). SGDs its divided into two categories: a static display

18



and a dynamic display. SGDs with static displays adhere to a standard format.
When individual symbols are selected, the screen remains unchanged. When a
user taps or selects a symbol on a dynamic display SGD, the device may present
a new screen display on the device, allowing the user to navigate by scrolling up,
down, left or right to find the desired symbol (Achmadi et al., 2015). It can also
be accessed by a mouse or a joystick controller (Desch et al., 2008). Both static
and dynamic display systems can be accessed either indirectly or directly. Many
dynamic display SGDs (e.g., iPad, iPod) are commonly operated using a
touchscreen interface. Additionally, the individual using the high technology
AAC can access the application like Proloquo2go™ by selecting the picture, word
or visual representation within the application that is spoken aloud by the device
(AssistiveWare), if it is a touch screen mobile device or by directly selecting the

item that is offered to him by the instructor.

2.3.2 Application of AAC on ASD

Considering the various AAC modalities available which significantly
benefit individuals with ASD with difficulties in speech by enhancing their
communication skills (Light et al., 1999), many researchers have compared the
efficacy of the device, their rate of learning and the preferred communication
method among students with ASD (Ganz et al., 2013; Hill & Flores, 2014; Lorah
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et al., 2013; Lorah et al., 2022; McLay et al., 2015; McLay et al., 2017; Van der
Meer et al., 2012). These studies have explored the effectiveness of AAC devices
in facilitating communication. A study in 2013 evaluated the preference of three
preschoolers with ASD. The result indicated that one of the participants preferred
using the AAC application and the other participant preferred using the traditional
PECs (Van der Meer et al., 2013). According to the study in 2014, both PECs
which is a low tech AAC device and 1iPad which is a high tech AAC devices were
compared which used children with ASD as their subjects. The outcome was that
the teaching of low technology picture exchange prior to introducing the iPad may
be effective progression in teaching communication reciprocity skills for students
with ASD (Hill & Flores, 2014). A systematic review in 2022 selected twenty
studies which included a total of 242 students with ASD. The research
incorporated SGD, PECs, and Makaton as forms of AAC modalities. The age
ranged from 5 to 13 years, and the result of the study indicated that the preference
for a specific AAC mode was conducted in only two studies and the author
deduced that assessing the preference of children with ASD when using AAC is
a very important method because the preference of the mode of AAC can affect

the result of the study. This is because an individual’s preferences might change
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over a period (Syriopoulou-Delli & Eleni, 2022). These studies help us to analyze

and understand the better use of AAC with ASD population.

The Human, Activity, Assistive Technology (HAAT) model (Cook &
Hussey, 1995) is based on human performance as well as recognizes that assistive
technology is an extrinsic enabler and enhances an individual’s abilities and
includes other social and cultural aspects as well as the environment and physical
conditions such as temperature, noise, and lighting. The HAAT model includes a
person such as children with ASD, the activity which is developing requesting
skill and assistive technology such as a mobile-phone or an iPad with the AAC
application. In this study, the functional outcome of assistive technology is
defined as the non-verbal children with ASD, developing their requesting skill

with the help of an AAC device.
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Figure 2.1

The HAAT model

Human: ~

Children with | “\\\
ASD | Assistive A
Technology: AAC

The most common characteristic of the student with autism is the difficulty
in functional communication. This should be taken into consideration while
selecting an AAC device to facilitate the child with functional communication
(Mirenda, 2002) though every student’s individual needs determine the tool which
is appropriate for them. One study demonstrated a positive correlation between
the learning characteristics of students with ASD and the specific features of AAC
devices (Cafiero, 2005), supporting the notion that AAC 1s well suited to address

the communication needs of these students (Babb et. al., 2020; Cafiero, 2005;

22



Chavers et. al., 2021). AAC devices utilize visual representation such as symbols,
pictures, and words to communicate an individual’s thoughts and ideas. This
mode of communication is more accessible to non-verbal learners compared to
spoken language or manual signs (Mirenda & Schuler, 1988). Consequently, AAC
plays a crucial role in enhancing communication skills for students with ASD
within the classroom setting. Therefore, when collaborating with people with
complex communication difficulties, the researcher needs to evaluate the person’s
capacity and provide the right kind of care to support their degree of
communication abilities. AAC may become an alternative to communication for
people with ASD who cannot speak orally or a means of communication

augmentation for people with communication challenges.

When we use the AAC application, there is inconsistency in the interface,
structure of the content and the navigation system within the high tech AAC
system, which may make it difficult to use the system effectively (Alant et al.,
2010; Drager et al., 2004; Schlosser et al., 2012; Still et al., 2014). In a review of
existing literature in AAC systems it suggests that there is a considerable variation
in the symbols and their visual design which is used to create symbols and their
iconography (Basson & Alant, 2005; Gevarter et al., 2014; Lloyd et al., 1997). It

was exceedingly difficult for a child to transition from different structures and
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functions in the AAC system. A system can evolve alongside the child in aspects
of vocabulary and content at the same time keeping some of the same iconography
and organizational structure. This continuity may facilitate a faster acquisition of

an advanced and complex communication method.

To establish an effective adoption of the AAC system, we need to identify
the needs of the population who was administering it. The AAC device should be
accessible and easy to learn, cost friendly and affordable and facilitate functional
communication and social interaction into the daily life of the individual with
ASD (Basson & Alant, 2005; Mandak et al., 2017; Rackensperger, 2012; Sevcik

& Romski, 2007).
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2.3.3 Advantages of AAC

The benefits of using AAC outweigh the disadvantages of getting
dependent on AAC (Blackstone et al., 2007; Lund & Light, 2007). One of the
benefits of AAC is that it supports the individual to produce and generate speech
by themselves. Therefore, this reduces the stress that the individual feels while
facing a situation alone (Beukelman & Mirenda, 2005). Another reason to support
AAC is that individuals with autism can disregard their impairments and
concentrate on the goal of communication despite their inability to generate
speech (Alzrayer et al., 2014; Romski & Sevcik, 1996). We are currently in a
significant shift in the existing paradigm relating to the fields of AAC for
individuals with ASD, driven by the growing use of handheld media applications
and devices obtained through a consumer-oriented delivery model that is cost-
effective, portable, socially acceptable, and readily available. (Shane et al., 2012).
One significant advantage of high tech AAC mobile technology is its increased
functionality and interconnectivity. These technological advances are not limited
to speech prostheses; they are multi-purpose devices that enable individuals to
interact effectively (McNaughton & Light, 2013). The nature of communication
has shifted to individuals who need AAC “require a need for and a right to the

same range of communication options available to everyone else” (RERC on
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Communication Enhancement, 2011, p. 3), which includes access to speech
output facilitating face-to-face communication, written outcome supporting
academic demands, the Internet access which enables information gathering,
multimedia elements (e.g., photos, videos) to enhance presentations and texting

which fosters social connections.

However, regardless of the many benefits of AAC many interventionists
and parents insist on not using AAC because they apprehend that AAC will come
a crutch for their children and negatively affect their speech (Dowden & Marriner,
1995; Gevarter et al., 2020). It can be debated that many children may not be
motivated to communicate with speech and choose AAC because it was easier for

them than generating speech by using words.

Furthermore, it can be challenging to assess the overall language skills and
understanding of children who are using the AAC system (Nelson, 1992; Sutton
et al., 2022). It will also be difficult to determine whether children with ASD are
visual, auditory, or kinesthetic learners. The use of AAC will therefore help the
student with ASD by providing and incorporating words, alphabets, graphic
symbols, iconography as well as sounds (Trudeau et al., 2007). But, only using
AAC does not make children with ASD proficient communicators. A proficient
communicator is “other oriented” where he reaches out to ask questions and
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responds to questions that are asked in a social setting (Light et al., 1999). A study
in 2014 implemented an intervention using a SGD. The participants included three
children diagnosed with ASD who were trained to request using an iPad. The
participants were expected to activate the message ‘I WANT + preferred items
name,’ setting the device on the table and directing the attention to the instructor.
The result indicated that the SGD based intervention, incorporating a modified
PECS protocol was effective in promoting the development of requesting skills
among children with ASD (King et. al., 2014). Another study conducted in 2019,
assessed an SGD based intervention was implemented to enhance functional
communication in older individuals of 14 and 23 years of age diagnosed with
ASD. The participants were trained to drag a single picture and position it in the
sentence strip (SS) using an iPad. Participants were required to combine two
symbols I WANT plus the name of the preferred item on the iPad within 5 s. The
researcher applied a constant time delay of 1-2 s after pointing to and reading the
phrase I WANT and before receiving the item, encouraging the participants to
complete the sentence by naming the chosen item. The authors noted an increase
in speech production in one participant following the intervention (Wendt et al.,

2019).
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2.4 AAC in Research: Statistics on AAC Globally and in India

Some studies analyzing the effectiveness of AAC interventions starts from
preschool and extends to adulthood. One of the studies where Olive et al, (2008)
utilizes SGDs to increase requesting skill during playtime of three children
studying in preschool and to elicit the requesting skill of a four-year-old girl with
ASD (Olive et al., 2008). The research implements PECs (Ganz et al., 2008; Ganz
& Simpson, 2004; Marckel et al., 2006) as the main AAC system. The author also
employed additional picture based systems including aided language modelling
(Drager et al., 2006). This increased the communication behavior of the child with
ASD such as requesting and symbol comprehension. According to Wong et al.,
there is a lack of evidence-based SGD protocol for children diagnosed with ASD.
Currently most AAC applications facilitating requesting interventions utilize a
limited field size (Alzrayer et al., 2014). These studies primarily focused on
teaching a single target behavior of requesting skill per session, rather than
providing opportunities for individuals to choose among multiple preferred items

which would reflect more functional and naturalistic communication.

A review of twenty-three studies established that 78% of these studies
provided evidence that the usage of SGD could support the development of
communication skills among children with ASD; most of the studies targeted
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requesting skill (Van der Meer & Rispoli, 2010). Moreover, using SGD is
determined to promote functional speech in children with ASD age 5-8 years
(Kasari et al., 2014). In a study by Schlosser and Blischak (2004), two students
with ASD, one in elementary and one in secondary school were participants who
used SGD that provided auditory, visual or combined feedback to improve

spelling accuracy with variations in effectiveness depending on feedback type

(Schlosser & Blischak, 2004).

A pilot study conducted whichn a special school whichn Tamil Nadu,
Whichndia whichh aimed to improve social interaction in children with ASD. The
participants included were eight children aged between 11-14 years attending
school for more than one year. The study used an SGD app called AVAZ which
was installed in an android device or an iPhone. The authors concluded that
relevant sentences were formed through the application of each child from the
1% to 21% session ranging from 28.5% to 40%. There were five children that
showed improvements, but three children did not form any sentence neither
relevant nor nonrelevant (Sonawane & Varshneya, 2020). Therefore, there is a
need of conducting more rigorous studies to assess the effectiveness of

communicational skills in the light of requesting for children with ASD in India
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because there 1s a limited amount of literature using High tech AAC technology

to develop communication skills in children with ASD.

2.5 Research Gaps

Research suggested that up to 25% of children with ASD do not develop
functional speech (Eigsti et al., 2011; Rose, Trembath et al., 2016). Therefore, to
get across what they need these children rely on AAC. Many clinicians start with
an aided low tech AAC system such as picture exchange communication system
and communication boards to give children with ASD an opportunity to
communicate and which leads to a potential of success with the AAC system
before progressing into high tech AAC system (Alzrayer, 2020; Lynch, 2016).
Some researchers recommended that there are no prerequisites to introduce high
tech AAC system (Ganz et al., 2017; Gilroy et al., 2017; Still et al., 2014). They
were in support of the early intervention of high tech AAC with advanced verbal
production that will help develop linguistic and cognitive capacities. According
to the study of Srinivasan et al., 2022, this commonly used method implemented
in low to middle income developing nations, as low tech AAC tools are both
accessible and cost effective, making them suitable for individuals across diverse
economic groups (Bhatnagar & Srilverman, 1999; Muttiah et al., 2022). Therefore,
a high tech AAC application was useful for children with ASD in India.
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There are previous studies that prove that High tech AAC is effective for
children with ASD in facilitating communication. This study will further extend
the literature about the effectiveness of using high tech AAC technology which is
inexpensive and accessible to teach children with ASD requesting skills with most
to least prompting strategy. However, there are also no experimental
investigations that portray the complexity of communication. Although there are
several studies that focus on establishing communication by the aid of the AAC
system, these studies fail to show how these systems can increase the student’s
communication (McNaughton et al., 2008; Romski & Sevcik, 1996; Romski &
Sevcik, 2005). Therefore, this still needs further investigation especially in a
developing country like India where the responsibility about communication for
children with ASD lies on the non-governmental organizations and private bodies.
Governmental support mostly comes from financial grants but the process to

access the grants is lengthy and complex (Barua M., 2014).
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Chapter II1

Method

To analyze the effectiveness of AAC in combination with the most to least
prompting strategy for developing requesting skills in children with autism
spectrum disorder this chapter outlines the structure of the research, the
description of the participant, setting and materials, research design and
procedures, and data analysis to assess the effectiveness of high tech AAC

application to increase requesting skills in children with ASD.
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3.1 Structure of Research

Figure 3.1.

Structure of Research

Subject: Three children with
ASD aged 3-10 year

Control Variable: Independent Variable:
1. Teaching time and setting 1. Most to least prompting
2. Observation time and setting | | 2. Augmentative and
3. Teacher alternative communication

4. Observer

Dependent Variable:
Requesting skill

3.2 Research method

3.2.1 Participants

The participants were three children diagnosed with ASD between 3-10
years of age. They were recruited through direct contact with the teachers who
collaborated with the individuals with ASD in an inclusive school in West Bengal,
Kolkata, India. Kolkata is in the eastern part of India which is a linguistically

diverse country. India follows a three-language formula in schools, (i.e., all
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children in schools are taught a total of three languages which are English as a
compulsory language, a regional or state language (Bengali) and a third language

which is Hindji).

After discussing with the participants’ teachers, the individuals who met
the following criteria were included in the study for the screening procedures to
determine the eligibility: (1) School aged children of 3-10 years of age diagnosed
with ASD by a professional; (2) Communication skills was inadequate for the
daily communicative requirements (i.e., less than 50% intelligible word level); (3)
Symbolic communicators (i.e., used at least ten words /signs/ symbols). This was
evaluated by using Mac Arthur Bates communicative Development inventories in
the second edition. The participants’ parents were given the MacArthur Bates CDI
(Fenson et al., 2007) to determine their language age; (4) The IQ of the
participants needs to be above 80; the previous 1Q tests can be provided by the
school or the parents; If the 1Q results are in between the range of 60-79, then
McArthur bates communication development inventory (Fenson et al., 2007) was
used to determine their comprehension skill.(5) No hearing or visual impairment
should disrupt the application of the AAC application and sufficient motor skills

to use the AAC or able to use another alternative method or tool to operate the
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AAC device (Sparrow et al., 2005; Sparrow et al., 2016); (6) The participant does

not use the AAC before the research.

The exclusion criteria for recruiting the participant are as follows: (1) Any
acute or chronic condition that would limit the ability of the children to participate
in the study. (2) If the IQ of the participant is less than 60. (3) Not able to

communicate in English.

Child 1 was a 10-year-old male diagnosed with mild ASD, with a comorbid
disability of developmental delay and ADHD. He could speak only a few words
and mostly depended on pointing and gesture as a communicative mode. He
displayed repetitive behavior (e.g., wanting to do the same thing) and echolalia
(e.g., repeating words that he has heard). He liked to color in a piece of paper as
a coping mechanism to calm him down and to focus his attention. Child 2 was a
O-year-old male diagnosed with mild ASD with a comorbid disability of
developmental delay and moderate hearing loss. Child 2 was completely
nonverbal and communicated through gestures. Though child 2 indicated
repetitive behavior (e.g., taking his sister’s things whenever he wanted without
asking) he was mostly independent (e.g., could perform daily tasks on his own).
Child 3 was a 5-year-old female diagnosed with mild ASD and comorbid
disability of developmental delay and ADHD. Child 3 was completely nonverbal
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and depended on gestures to communicate. She exhibited very low emotional and
behavioral control often crying and feeling anxious. She displayed repetitive
behavior (e.g., taking others’ belongings without permission), echolalia (e.g.,
making continuous sounds) and aggressive behavior (e.g., throwing objects in

front of her).

Prior to the beginning of the research, the parents signed a written consent
to allow their children to be a part of the research see Appendix A. The process
and the aim of the research study were clearly explained to the parents. All the

parents were informed about the intervention and the research.
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Table 3.1

Participant Demographics

ID Child 1 Child 2 Child 3
Age 10Y oY 5Y
Gender M M F
Severity of Mild Mild Mild
ASD
Symptoms of Repetitive
ASD behavi
Repetitive behavior, Repetitive e 1avIor,
) . Echolalia,
Echolalia behavior .
Aggressive
behavior
i Devel tal
g;;:;;filt);d Developmental Deel;,e ?\Ij[I:;:r:te Developmental
Delay, ADHD i Delay, ADHD
hearing loss
Language English, Hindi English, Hindi  English, Bengali
1Q 82 60 83
Communicati Speech, Gesture Gesture Gesture
on mode
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3.2.2 Settings

The research was implemented in Vishesh Special School and Clinic,
which is in Kolkata, India. All the assessments, baseline, intervention, and follow-
up phases were conducted in a small classroom at the school. The classroom
consisted of tables and chairs for the child to sit comfortably. The classroom also
consisted of enough space for the children to move around if they so desired and
properly ventilated so that the child felt comfortable. The whole treatment was
filmed. The researcher sat on the chair on the opposite side of the participant to
capture the attention of the child participant. The table was positioned in the
middle of the researcher and the child. The AAC device which is the iPad was
kept in front of the child. It also included the children’s preferred items.
Generalization was conducted across phases in an inclusive classroom and outside
the classroom. For all the three Children the generalization took place in a
different classroom with other children present. For participant 1, one
generalization session was conducted at his house since his mother could not bring
him to school on that day. The classroom consisted of a table and two chairs, with
a video camera that recorded the entire process of the research so that the
researcher can confirm and check the full process. This removed the measurement

bias faced in the duration of the study and promoted transparency. The instrument
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that was used for the study (i.e., iPad), was kept in the classroom so that children
can play and get accustomed to it. The play materials of the children’s choice were

also kept in the classroom.

Figure 3.2

Model of the classroom setting

N

Preferred

Participant '

3.2.3 Materials

Speech generating device (SGD).

An i1Pad was used to teach targeted communication skills by using the
application LetMeTalk software (AppNotize UG, 2014; see Figure 3.3).
LetMeTalk software is free software available on 1OS and android phones. It was

developed in 2014 by AppNotize UG. According to the current statistics, the
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current rating given by users in both android and 1Phone is 5.0 out of 5.0. The
image database in the LetMeTalk application software consists of more than nine
thousand easy to understand images. The existing images and pictures can also be
added to the vocabulary chart from the device. New pictures can also be taken
from the built-in camera, and a caption can be added to describe the picture. The
formation of the sentences was taught to the participants for each targeted
response like I want — the plane. The LetMeTalk application does not require
internet connection or mobile contract. Therefore, the use of the application is
easily accessible in any type of environment such as hospital, home, or school.
The AAC technology which was used in the study is a high-tech system which
included a mobile phone compatible with AAC applications. This will assist the
participant to learn to request independently. This study illustrates the relationship
between the human that is children with ASD, the activity which is learning the
skill of requesting and the assistive technology which includes the LetMeTalk

application downloaded on the iPad, through the HAAT model.
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Figure 3.3

Interface of the Application
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Information and Communication Technologies (ICT)

The ICT used in the study was audio and a video camera which recorded
the entire process of the experiment. The camera faced at a forty-degree angle or
seventy-degree angle so that the participant does not get conscious or distracted

by the camera.

3.2.4 Response Definition and Measurement and Dependent Variable

The intended behavior involved the independent use of the AAC
application on a mobile device without any supplementary verbal, gestural, or
physical prompts from the interventionist. The participants used the AAC
application for requesting food items, specific play, greetings, answering
questions asked and etiquettes like thank you and please. For the use of SGD,
when the participant touches the screen display to select the item they want to
activate the corresponding verbal output, then the response is counted as correct.

The definition of the target behavior which was coded is mentioned in Table 3.2.
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Table 3.2

Definitions of the Dependent Variable.

Code Definition Example Non-example

Requesting Non-verbal Pressing the The response without the

Skill initiation or touch screen AAC application would not
response to torequestin be coded (e.g., gesture,
question  ‘what full touching the screen
do you want? sentence. anywhere except the symbol
What would you [+ WANT + of the item to be requested).
like to eat? What
would you like to WATER.
play with? What If the child responds with
would you like to the AAC application but
do? What would does not request to the
you like to question directed at him
drink?’ (e.g., the child responds “hi”

to the question “what you
would like to drink?”’). Add
another non-example.

The dependent variable refers to the number of times the child requests an

item what he or she needs with the help of the verbal or non-verbal cues.

1. The verbal cues include the most to least prompting. The participant will

request what he needs or wants by saying those words with the help of AAC,
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replying to the question asked, ‘What would you like to play with?’ or ask for
more.

2. The non-verbal cues include gesturing or pointing at the picture and
asking for what they want to obtain, reacting to the gestures or movements made
by the researcher.

3. Verbal or non-verbal aids include android phones, photographs of the

items, toys, cars, food, or snacks.

3.3 Research Design and Procedures

A multiple-probe experimental design across participants was employed in
this study (Cooper et al., 2007; Ledford & Gast, 2018; Richards et al., 1999). This
study will investigate the effectiveness of using AAC devices for developing
requesting skill on children with ASD. For this investigation, the effectiveness of
using AAC to request was calculated in the phases: (1) baseline, (2) intervention,

(3) maintenance, and (4) generalization phases across all phases.

3.3.1 Preferred Stimuli

Each parent and teacher were asked to identify five preferred items for the
child, such as favorite foods, toys, or games, that would be appropriate for the

child to request during intervention. These preferences were assessed using the
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Multiple Stimulus Without Replacement (MSWO) method, a systematic
preference assessment procedure (DeLeon et al., 1999; Duker et al., 2004; see
Appendix B). In the first stage, an indirect assessment was conducted in which
the parent or teacher listed toys or snacks the child was known to enjoy and that
were suitable for use in intervention. In the direct assessment phase, each child
was presented with the selected items and asked to choose one. Once selected, the
item was removed from the array and not replaced. This procedure was repeated
across five sessions. The preferred items were identified as the three highest-
ranked based on frequency of selection. Preference was calculated applying the
formula: (number of selections +~ number of offers) x 100%. Of the five items
suggested by parents and teachers, the three most preferred items for each child
were identified. For Child 1, these were a toy car, building blocks, and a snack
box. Child 2 showed a preference for kitchen set toys, building blocks, and a
notebook with pencil. Similarly, Child 3’s preferred items included a red toy car,

building blocks, and animal figurines. The pictures of the preferred items were
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uploaded to the AAC application and used throughout the baseline, training,

intervention and maintenance phase.

3.3.2 Baseline

During the baseline Phase the children were given toys to play in the
classroom. Different toys were kept in the classroom for them to play with. The
high tech AAC system (iPad) with the LetMeTalk application was provided to the
child. This made them comfortable with the new device. The researcher asked,
“What do you want to play with or what do you want to drink?”” The questions
were asked 10 times, and this was considered as one session. The response was
marked as a correct response only when the child answers the researcher using the
AAC application on the iPad. However, the LetMeTalk application was not
introduced prior to the intervention phase. The baseline phase did not include any
introduction to the AAC application. The baseline phase consisted of normal

interaction and games with the researcher present in the classroom.

For each participant, a multiple probe design (Kahng et al., 2000;
Kladopoulos & McComas, 2001; Krantz & McClannahan, 1993) across
participants was used. The children were asked questions about what they want to

request by the researcher. They were given 50 seconds to answer the question by
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using the high tech AAC application (iPad) and were given the toy for 3 minutes
after he successfully requested by using the iPad. In this design, control was
demonstrated by showing that change has occurred from baseline to treatment for
each participant in a successive pattern. Primarily, the data in the baseline should
remain stable until intervention has started for each participant (Kratochwill et al.,

2013).

During the baseline phase, the researcher was present in the classroom to
initiate interaction and asked the question “What do you want?” to the child
participant, however, no instruction or training was provided to the child
participant on the use of AAC application. To make the baseline stable 3 data
points were collected in the baseline phase for the first participant. For the second
and third participants, the data points in the baseline will increase respectively

according to the multiple probe experimental design.

3.3.3. Training

Each child was given a training session of about 15 minutes, to train them
in how to use the LetMeTalk application before the intervention. Within the
application, there was a folder created for the children with ASD which includes

all the preferred articles that the children would like to use in their daily life after
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the McArthur Bates preference test. After the training session the children were
given a 10-minute break after which the intervention commenced. This helped
them get familiar with the different interfaces of the application so that they can

find the picture of the article that they want to request easily.

The training session included: (1) Showing the children how to open the
application, (2) selecting the term “I want” from the general section, (3) selecting
the preferred item that he wants to request (e.g., water). They were given a break
for 10 minutes after the training session. The intervention will begin right after

the 10-minute break.

The children were asked the question “what do you want?” or “what would
you like to play with?.” If they answered correctly by touching the icon of the
requested item then they were presented with a verbal reinforcement of ‘well done’
and presented with the requested item. The training continued until an 80% correct

response was achieved.

The participants attended a training period to get familiar with the use of
the AAC device at the beginning of the intervention. The total training session

was five for all three participants. If the children do not score more than 70% in
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the training evaluation, he was given an extra two sessions of training and

evaluated again.
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Figure 3.4

Visual Support of Training Steps

Identify the LetMeTalk application on the iPad

Select the icon ‘I WANT"

Select the object to be requested e.g. water
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Figure 3.5

Prompts listed from most to least intrusive level

Most to Least Prompting

Note. Adapted from “Effective teaching: Principles and procedures of applied
behavior analysis with exceptional students,” by Wolery, Bailey & Sugai, 1988,

copyright 1988 by Allyn and Bacon, Inc.
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3.3.4 Intervention

The intervention demonstrated that the children’s communicative behavior
was changed when and only when the intervention was implemented (Alberto &
Troutman, 2003). The materials or object used were each child’s favorite food or
toys as a symbolic picture in the LetMeTalk application. Each session began by
gaining their attention and initiating a trial. In this study, each child was trained
to request successfully using the LetMeTalk application independently. The
children sat with the AAC device within their reach. The other items which were

to be requested were visible but without their reach.

The instructor gives the participant appropriate instructions by telling the
children, “I am going to ask you a question and you will answer me by touching
the screen. Only after you answer me by touching the screen will I give you what
you want.” The researcher then asked the question of the item that is to be
requested, (e.g., “what would you like to play with?”). The researcher makes the
participant choose one item by selecting an item while touching the screen. The
researcher waits about 50 seconds for them to respond. If they make a correct
response, the researcher moves the items closer to him and within his reach. They

were given 3 minutes to play with the requested item as a reward.
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If the child did not correctly respond to the question, the researcher used
the most to least prompting strategy. The intervention phase consisted of verbal
as well as non-verbal strategies. The non-verbal strategies used in the study was
most to least prompting, and the gestures made by the researcher to assist them to
complete the task while the verbal strategy was to prompt the participant with
words (e.g., “would you like to play with a truck or a ball?”’). Most to least
prompting involves gradually reducing the level of assistance and offering less
intrusive prompts as the child demonstrates the ability to complete the task with

higher levels of support (Billingsley & Romer, 1983).

First, the researcher takes the child’s hand and helps them select the symbol
on the application. Then, each child selects the icon ‘I WANT’ and the item to be
requested. After they can perform this task without any resistance she puts her
hands on their wrists for additional trials. Reinforcement was provided to
participants after every successful attempt at requesting. After the criterion is met
the researcher then uses the participants elbows and shoulders to prompt. Verbal
prompt was given by the researcher at the end (e.g., “Do you want to play with a
truck or a bear?”). This procedure was used to implement the most to least
prompting. The procedure is illustrated in Table 1.3. If a correct response was

made, the requested item was bought within the children’s reach, and they played
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with the object for about 3 minutes. Verbal re-enforcement was given to the child
in the form of praise by saying ‘well done’ and ‘good job.” This procedure was
repeated until 10 offers were made. During the intervention phase, twelve data
points were collected for three to four days per week for a total of 3 weeks for
each child. In the study the researcher asked all three children about what they
wanted. She then prompted them to answer correctly with the help of the teaching
device to request (Van der Meer et al., 2013). The goal of the intervention is to
establish a functional relationship between the independent variable and the

student’s progress in learning the requesting skill to communicate.

3.3.5 Maintenance

The maintenance phase was conducted in the inclusive classroom. Three
datapoints were collected in the maintenance phase. The maintenance took place
after two weeks of mastery criterion was achieved. It was used to assess
generalization to the untrained environment and the maintenance of the skill over

a period. No prompt was given during the maintenance phase.

3.3.6 Generalization

The generalization probe was conducted in different settings to evaluate

whether the participants can apply what they have learned in a different social
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setting. The generalization took place across the baseline, intervention, and
maintenance phases in a different setting (e.g., playground, playroom, or
lunchroom). Generalization was conducted once in every three datapoint. The
generalization process was the same as the baseline, intervention, or maintenance

phases.

3.4 Pilot Study

A pilot study was conducted with one research participant to test the

feasibility of the method and procedure that was used in the large-scale study.

3.4.1 Background

The study assessed the efficacy of AAC system in teaching children with
ASD requesting skills in Kolkata, India. LetMeTalk application is a system which
can be downloaded on the iPad or any other android devices. It is a high tech AAC
application which aims to increase communication in children with ASD by
increasing their requesting skills. The most to least prompting strategy was

utilized to increase the requesting skill and make children with ASD independent.

A 10-year-old female child was recruited for the pilot study. The participant
was recruited from a special school known as Visesh Special School and Therapy

Center in Kolkata, India. A single case multiple probe across participants research
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design assessed the effectiveness of the study. The pilot study aimed to prove
whether the method and procedure of the large-scale study is feasible for children

with ASD.

3.4.2 Results of Pilot Study

The data supports a functional relation between the implementation of the
intervention and the increase of requesting skills of children with ASD following
the visual analysis. There was a functional relation between the baseline and the
implementation of the intervention (i.e., most to least prompting and the

children’s behavior).

An increase in level was observed following the introduction of the
intervention, evident when comparing the baseline and intervention phases.
Additionally, the generalization data for the intervention closely resembled the
data collected during the baseline, intervention and maintenance phases. There is
an accelerating trend which can be seen in the intervention data. In addition, a

stable intervention data was noted.

For K001, the baseline data for requesting by using the iPad lies on the x-
axis (0%). A positive shift in level from the baseline to the intervention, along

with a stable trend, is evident in the intervention data. The data show an increase
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in level from the baseline to the intervention phase, which remains consistent
through the maintenance phase. The generalization phase data are similar to those
observed in the baseline, intervention and maintenance phases. The baseline data

exhibits a stable trend.

The effect size of the participants target behavior was calculated using the
Tau-U online calculator for single case research design. The Tau-U results
reflected the magnitude of the effect between the baseline and intervention phases.
The participant’s Tau-U score was strong (ES=1), indicating a very strong effect

size.

3.4.3 Implications and Revision on Current Study

The data from this study suggests that the intervention to increase
communication in the form of requesting skill in children with ASD by using most
to least prompting had a positive impact on the children’s outcome. The visual
analysis indicated the child participant’s requesting behavior increased
considerably. Furthermore, we can see that the child participant with ASD
generalized the requesting skill successfully via the AAC application in a different
setting. The maintenance data indicated that they were able to maintain the skill

over time.
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After the study was conducted, some revisions were found to be necessary.
First, during the intervention procedure, it was observed that the sitting position
of the child should be in the opposite direction of the teacher. This position is
significantly easier to capture the attention of children with ASD since the child
does not make eye contact. Second, when the probing question is asked what do
you want? The child only chooses a drawing book in almost all the sessions.
Therefore, to break the flow of repetitiveness another question was added for
example: “what do you want to play with?”” or “Do you want to drink water or eat
something?”” Third, the data points collected per week would be 3-4 instead of 3
data points. This would be because school would break for winter vacations and
the parents sometime the child does not come to school due to personal reasons

and miss the session.

3.5 Data Collection and Analysis

3.5.1 Data Collection

The data was collected by using the event recording system. The observer
marks an event which has occurred (i.e., the act of requesting by touching the
screen of the AAC application). The observer marks every occurring target

behavior by making a tally mark on the data coding sheet. An advantage of event
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recording is that it is an accurate method to collect data, and the process of data
collection is simple (Alberto & Troutman, 2006). Each participant was video
recorded during all phases of the study; the video camera captured the child’s face,
their upper body and the vocalization or speech of the AAC device. During the
intervention, the participants were seated so that the camera captured the AAC
device and participant. The use of the video recording increases the feasibility of
the research, it results in improved analysis, automatic calculations, and social
acceptability of the study. Before the video recording of the whole intervention,
the written consent of the parents was taken. After the 15-minute training session,
data for intervention was collected for one session per day. Each session consisted

of ten offers per day.

3.5.2 Data Coding

In this study, data was collected using event recording to calculate the
percentage of opportunities. Event recording is a simple method for tracking the
frequency of a specific behavior, indicating how many times a behavior has
occurred (Tawney & Gast, 1984; see Appendix C). Event recording is usually
used to record an increase in appropriate behavior (i.e., counting the number of
times the student shared in class) or a decrease in an inappropriate behavior (i.e.,
counting the number of times a student throws a tantrum in class). An occurrence
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was recorded if the target behavior (i.e., requesting through touching the symbol
on the AAC device) occurs at any point of the interval. If there is no emergence
of the target behavior then it is counted as a non-occurrence. Therefore, a behavior
was recorded as occurring only when the participant touches the screen of the

AAC application to make a request.

Each child participant was allotted 50 seconds to request an item followed
by a 3-minute playtime in which they were permitted to play with the requested
item. The target behavior was recorded in tally marks. The target behavior was
recorded only when the response occurred in an interval of 50 seconds. If the
response was correct the researcher made a tally mark on the coding sheet. The
number of counts in which the behavior occurred is divided by the total number

of trials to get the percentage of intervals in which the behavior occurred.

This method used a percentage to analyze the behavioral outcome; The
event recording form is attached in Appendix C. Only those utterances were coded
which was completely intelligible. Unintelligible or partially intelligible

utterances were excluded or not coded.

A response was marked correctly if the children correctly stated the

requesting word to the researcher. If the response was incorrect or if there was no
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response, then it was marked as incorrect. The total number of cues given to each
participant was ten per day. The task was assessed in each session and the

percentage of correct responses was calculated in each session.

Each baseline, intervention and maintenance phases were videotaped and
analyzed by the researcher. Each child’s response was coded as an independent
verbal, verbal modeled or prompted. Each code indicates utterances produced
with the AAC device or both oral language and AAC device. To reduce the biases
in the study, the entire process was video recorded for the researcher and the

assistant.

3.5.3 Data Analysis

3.5.3.1 Visual Analysis

Visual inspection of graphed data is the most employed technique in single
case experimental design to assess whether experimental control has been
established (Spaulding et al., 2010; Kratochwill et al., 2013). Visual analyses
involve systematic procedures which evaluates specific characteristics of data
patterns and the functional relationship between the dependent and independent
variable. It also examines data over time and across phases which facilitate

formative evaluation of intervention effectiveness (Ledford & Gast, 2018).
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In a single case research design, the data are continuously graphed and
analyzed as they are gathered throughout the study (Parsonson & Baer, 1978).
Within phase visual analyses are performed to identify patterns in level, trend and
stability or variability. Visual analysis is a method to analyze the data in this study
in addition to calculating the effect size of the data using Tau U. The mastery
criterion was established as three consecutive data points demonstrating stability
at 70%. This indicates that a stable performance of at least 80% unprompted
correct responses is required for progressing from the intervention to the
maintenance phase. Three crucial factors were considered during visual analyses.
The level of the dependent variable (i.e., the requesting skill of the child) from
phase to phase. If the requesting skill is much higher or lower in one phase
compared to another phase, then it suggests that the treatment is effective. The
second factor refers to trend. It is a gradual increase or decrease in the requesting
skill across observation. The third factor consists of latency which is the time
taken for the requesting skill to begin changing after a change of phase (e.g., ifa
change in the dependent variable occurs soon after a phase change) indicates that

the treatment likely caused the observed effect.
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3.5.3.1.1 Level

Level is described as the magnitude of behavior represented by the value
on the ordinate scale (Kennedy, 2005). It is typically categorized as low, moderate,
or high and can also be defined by the range of dependent variable values in a

phase.

3.5.3.1.2 Trend

Trend refers to the slope and the direction of data series or the direction
data are moving over time (Kennedy, 2005). It is characterized by trend direction,
trend magnitude and trend stability. The trend direction is indicated as
accelerating, decelerating or zero-celerating. Trend can further be characterized
by magnitude and is described as steep or gradual and then paired with direction
(Ledford & Gast, 2018). To measure the trend, split method technique was applied
(Kazdin, 1982; Riley-Tillman et al., 2020; White & Hering, 1980). This technique
is used to graph the phase change from the baseline to the intervention phase. First,
the baseline and the intervention were divided into halves and quarters. The
median was calculated for each half or quarter. Then, the datapoints were placed
at the intersections of the median scores and quarter lines. The lines were drawn

by connecting the dots. These lines represented the trend in the baseline and
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treatment phase. Lastly, the lines were compared to determine if there was any

significant change in the trend of the graph.

3.5.3.1.3 Stability and Variability

Stability refers to the consistency and predictability of data points within a
phase (Hersen & Barlow, 1985). It is characterized by minimal fluctuations
between consecutive data points. Data stability assumes that in the absence of
environmental changes, the existing data patterns will remain consistent. The
most effective method for quantifying stability is through calculating the stability

envelope.

Variability is known as the fluctuation of one data point to the next. It is the
opposite of stability. The data which is zero-celerating (i.e., it has no trend) can
be described as variable (Franklin et al., 2014). Whereas, in data with trends can
be calculated via a stability envelope around a split middle trend line (Lane &
Gast, 2014). Variability in the data is reported using the categories: stable,

variable or highly variable.

3.5.3.2 Effect Size

The effect size was calculated using the free online Tau- U effect size

statistics calculator (Vannest et al., 2016). Tau-U is a nonparametric rank order
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correlation statistic. Tau-U, a set of related coefficients, separates the variance
associated with changes in both trend and level. By analyzing within-phase and
between-phase differences separately using Tau-U, investigators conducting
single-case research can gather valuable descriptive and inferential insights about
their data (Brossart et al., 2018). The interpretive guideline of Tau-U values is
interpreted as 0.98-1 very strong values, 0.93-0.97 strong, 0.80-0.97 moderate,
0.65-0.79 as low and 0.00- 0.64 as very low (Ganz et al., 2017). This synthesis

helps in calculating the range of non-parametric effect sizes.

3.6 Interobserver Agreement

Interobserver agreement (IOA) was taken for all sessions to ensure
reliability of the test. Each session was measured by calculating the frequency of
the target behavior which was recorded during data collection; this is defined as
event recording (Tawney & Gast, 1984). Event Recording was used to code the
data throughout the study. The time of observation was noted down by the
researchers. Each behavior and occurrence were recorded. This was done by

making a tally mark in the data sheet for each occurrence of the behavior.

The researcher conducted all interventions. Another observer was a

graduate student from the University of Calcutta who had prior experience and
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had taken a course in special education. She has experience of conducting research
and working with children with disabilities in a special school. She assisted the
researcher to code the Interobserver Agreement data independently. The assistant
was trained prior to working with the children. The researcher was also trained in
how to code the data during analysis. The observer was recruited from the

University of Calcutta (CU).

The observer was trained in the following step:

(1)The target behavior definition was explained to the observers with
examples and non-examples. She was familiarized with the data
collection forms and procedures for recording her observations. The use
of measurements was explained to the observers (e.g., video camera,
stopwatch).

(2) The observers practiced recording behavioral vignettes until they obtain
100% accuracy.

(3) The training continued until the pre-established criterion agreement of

80% was reached between the observers.

An independent observer collected identical data for each session. A

percentage agreement was calculated between the observed data of the researcher
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and the independent observer. The two observers sat on opposite sides while
filling out the interobserver agreement data collection Form. This ensured that the
observations of the two observers were truly independent. The observer was
trained by reviewing the operational definitions of each target response and
practice recording IOA until 80% reliability was achieved. The study used a
percentage agreement to calculate the IOA. IOA is calculated by calculating the
number of agreements (both observers) divided by the number of agreements plus
disagreements (a difference in scoring by both authors) and multiplied by 100
(Ledford & Gast, 2018). The secondary observer then coded the videos
independently until she achieved at least 80% agreement. The assigned videos
were coded by the two observers and the results were compared. Randomly
selected numbers were chosen online, and the videos were coded every week
according to the number. The observers agreed when they coded the same answer
for each trial. IOA was calculated for each student as a point-by-point agreement
by counting the number of agreements divided by the number of agreements plus
disagreements, multiplied by 100. The primary and secondary observers were in
100% agreement for each participant. After plotting the data, any differences
between the first and second observer were discussed, and a consensus was agreed

upon in a discrepancy discussion. It was seen that the primary and secondary
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observers were in total 100% agreement because only one target behavior (i.e.,
requesting by touching the iPad) was observed and there was no need for a

discussion for consensus.

3.7 Procedural Fidelity

Procedural fidelity was measured by watching 25% of the sessions video
recording in each phase. The independent observer used a checklist which
outlined the procedural steps and recorded whether the researcher had correctly
marked each procedural step for the intervention (Ledford & Gast, 2013). The
steps for each intervention session were: (1) AAC device is kept on the table
where the child is sitting and the other items also visible but without reach; (2) the
instructor gives the participant appropriate instructions; (3) ask the question about
the item to be requested (e.g., what would you like to play with?); (4) make the
child choose one item after in about 50 seconds for the child to respond; (5) if the
child makes a correct response, the researcher moves the items closer to him
within his reach and let the child play for about 3 minutes; (6) if the child does
not make a correct response, the researcher uses most to least prompting; (7)
repeat the steps until 10 offers have been made. Procedural integrity was
determined by the “number of steps correctly implemented) / (number of steps

correctly implemented + number of steps incorrectly implemented) x 100%.” See
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Appendix D. To test the reliability of the fidelity measure, the second observer
observed 38.89% of the sessions while marking the absence and presence of the
fidelity checklists. From the seven sessions evaluated for each participant, the
observer reached a score of 100%. The agreement between the two observers was

100%.

3.8 Social Validity

One important dimension of behavioral research is that the dependent
variable that is targeted for change should be socially important. Therefore, the
targeted behavior that is teaching requesting skill should help children with ASD
with in other social settings (Baer et al., 1968). Social validity is defined as the
presence of changes in behavior that are clinically significant or effective in the
client’s life (Kazdin, 1977). Social validity is also one of the quality indicators for
single case research design (Horner et al. 2005). The evaluation of the social
significance was completed by a variety of key participants. These key
participants include individuals who may be indirectly influenced by the
intervention, even though they are not directly involved (e.g., teachers of the

participants) (Schwartz & Baer, 1991; Ledford & Gast, 2018).
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The social validity of the study was assessed to determine its social
acceptability. Three teachers working with children with ASD were requested to
provide their perspective on the use of teaching requesting skills in classroom
setting by completing a modified version of the Treatment acceptability
questionnaire (TARF-R; Reimers et al., 1992; Martens et al., 1985). The TARF-
R included a total of 6 items on a 5-point Likert-scale that acknowledged the
teacher’s perspective on the intervention that was conducted. The teachers were
requested to observe an intervention session for their feedback. The social validity

forms were given to the teachers post intervention see Appendix E.

The teachers of the participants evaluated the social significance,
acceptability and feasibility of the most to least prompting intervention to teach
requesting skill via the AAC application by using a questionnaire. The social
validity was measured by a modified TARF-R. The teachers of the participants
rated items on a five-point Likert scale. The average scores out of 5 were
calculated (e.g., 5=strongly agree, 4=agree, 3=slightly agree, 2=disagree,
I=strongly disagree). Each teacher ranked the intervention positively. An average
score with a mean range of 5 (range=4.3-5) for the intervention session, for all six
questions. The feedback from the teachers indicated that they liked the use of

AAC device to teach communication during class. They find that children with
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ASD can be motivated to learn new vocabulary with the use of AAC, since they
find that the sound it generates is a motivating factor. They also find the
challenging behavior of children with ASD in the classroom has also improved.
The habit of sitting and waiting for their turn or waiting for something that

children with ASD have requested has also improved.

3.9 REC Taiwan

Prior to the data collection, approval of the REC was obtained. The personal
details of the child had remained confidential and were not disclosed. A
confidentiality agreement was signed by the researcher and the parents. The
parents were informed that ethical approval involving the data collection was
taken from the institutional review board (IRB) which is the REC the Centre for
Taiwan Academic Research Ethics Education. Only after the approval of the

board, data collection took place for this research.

Participation in this research was voluntary, and the participants were free
to drop out of the study at any point in time. In the informed consent that was
provided the participant’s parents were informed about the purpose, benefits, and
risks behind the study before they agree or decline the offer to participate in the

study. The involvement of the researcher and her assistant was clearly stated to
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the parents. The researcher conducted the study herself with the help of a second
assistant. The parents of the participants will also be informed that the data of the
study was used for the master’s dissertation, and it may be used for future
publications, but the identification of the participants was kept confidential. This
study did not contain any physical or psychological harm, and no human rights

were violated.
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Chapter IV

Results

4.1. Visual Analysis

Data provides evidence of a functional relationship between the
development of requesting skills and the use of AAC applications combined with
the most to least prompting strategy, as demonstrated through visual analysis. This
suggests that the implementation of the intervention (independent variable) AAC
application and most to least prompting strategy was positively associated with
improvements in the target behavior (dependent variable) of requesting skill. A
noticeable positive change in level and trend was observed from the baseline to
the intervention phase of all three participants. The overall trend for Child 1 and
Child 2 showed a consistent increase in requesting skill when comparing the
baseline and intervention phase. Comparatively, Child 2 displayed an abrupt
increase in the change of behavior from the baseline to the intervention phase.
Refer to Figure 4.1 for the percentage of correct responses related to requesting

skills across all participants.

In the baseline phase, all three participants scored low requesting skill while

using the 1Pad via the AAC application. Upon the introduction of the training, an
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immediate increase in level was seen in Child1 and Child 2 whereas the increase
in behavior was found to be slower for Child 3. Child 1 and Child 2 met the
mastery criterion of 70% correct of five out of five training sessions.
Comparatively, Child 3 reached the mastery criterion on three out of five training

sessions.
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Figure 4.1

Results of Requesting Skills
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Table 4.1

Calculations- Visual Analysis

Child 1 Child 2 Child
3

BL INT Maint. BL INT Maint BL INT
Maint.
Mean 0 73.33 100 0 93.33100 0 80
100
Stability Envelope 77.4- 94.6 82.2-107.8 82.8-
101.2
PND 100 100 100
P Value 0.001 0.000 0.000

Note. BL=Baseline; INT=Intervention; Maint.=Maintenance.

Child 1

Evaluation of each phase indicated that the data was stable during the
baseline and intervention phase. The evaluation of level change within condition
indicated that the performance of the child in requesting the item was at a very
low level at the baseline (M=0) but gradually increased during the intervention
phase (M=73.33) (Refer to Figure 4.1). Split middle method of trend estimation

was conducted and indicated a zero-celerating trend at the baseline and an
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increasing trend at the intervention phase. The data was stable following the

stability envelope to the trend lines (Refer to Table 4.1).

The evaluation of behavior changes across conditions indicated that only
one variable was introduced across both phases. Therefore, in consideration of the
within phase analysis of trend, a change in performance across conditions
displayed an accelerating and improving trend, where the requesting skill for
Child 1 consistently remained at 0% at the baseline and gradually increased from
30% to 90% at the intervention phase. The level change data indicated a positive
change across conditions. Finally, calculation of the PND indicated there was 100%
non-overlap of behavior during the baseline and the intervention phase (Refer to
Table 4.1). During the maintenance phase, the child’s requesting behavior
remained consistent at 100%. The data for the generalization demonstrated that
while the requesting behavior remained at 0% at the baseline there was an increase

in level and trend at the intervention phase.

Child 2

Visual inspection of the data for Child 2 indicated stable data during the
baseline and intervention phase. Evaluation of the level change exhibited no

requesting behavior at the baseline phase (M=0) and a high increase of level
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(M=93.33) in the targeted requesting behavior at the intervention phase (Refer to
Figure 4.1). The split middle method of the trend estimation was calculated and
indicated a zero-celerating trend at the baseline phase and a steep accelerating
trend at the intervention phase. Following the stability envelope to the trend line,

the data appeared to be stable (Refer to Table 4.1).

Considering between phase analysis of trend, a change in performance
across conditions indicated a steep accelerating trend with stable data. The
requested behavior of Child 2 remained at 0% at the baseline phase and
demonstrated an abrupt increase of behavior at 80% and consistently remained
high during the intervention phase. The level change data indicated a positive
data change across conditions. The calculations of the PND indicated a 100% non-
overlap of behavior during the baseline and the intervention phase (Refer to Table
4.1). The data remained consistent at 100% for the requesting behavior of the child
at the maintenance phase. The generalization data for child 2 exhibited no
requesting behavior using the AAC application at the baseline. A high increase in
level was demonstrated between the baseline and intervention. However, there
was no discernable trend at the intervention phase. The data consistently remained

at 100% in the maintenance phase.
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Child 3

The evaluation of each phase indicated that the data was stable during the
baseline and intervention phase. The level change of the targeted behavior of
requesting skill exhibited a moderate increase in level from the baseline which
remine very low at 0% (M=0) and increased to 40% at the initiation of
intervention and remained at 100% towards the end of the intervention (M=80)
(Refer to Figure 4.1). The split middle method to estimate trend was conducted
which indicated a zero-celerating trend at the baseline and a gradual increasing
trend at the intervention phase. The data was considered stable as they remained

within the stability envelope relative to the trend line (Refer to Table 4.1).

The evaluation of the behavior changes between phases indicated that only
one behavior which was requesting skill was introduced at the intervention.
Therefore, considering within-phase analysis of trend, a change in performance
across condition went from zero-celerating at the baseline to an increasing trend
at the intervention phase. The level change at the baseline remined low and they
indicated a positive change across phases. calculations of the PND indicated that
there was a 100% non-overlap of behavior observed during the baseline and the
intervention phases (Refer to Table 4.1). The requesting behavior of the child was
maintained at 100% during the maintenance phase. The generalization data for
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Child 3 indicated no behavior at the baseline. A moderate increase in level and a
gradual and accelerating increase in trend was noticeable at the intervention phase.

The behavior at the maintenance remained consistently at 100%.

4.2. Effect sizes for Child’s Target Behavior

The effect size was evaluated to support the visual inspection of the
behavior of the three participants with ASD. A single case research design free
online Tau-U calculator was used to calculate the effect Size (Vannest et al., 2016).
The participant’s target behavior was requesting skill using the AAC application
on the iPad. A detailed evaluation of the effect size showed that at all three
participants target behavior was strong (ES=1). The overall effects demonstrated
a strong effect size (ES=1) indicating that the most to least prompting intervention
had a significant impact on the requested behavior of the child. All three
participants demonstrated a strong effect size individually for the requested
behavior using an AAC application. Specifically, the effect size of Child 1 for the
target behavior of requesting skill was strong (ES=1; p=0.008), the effect size of
Child 2 for requesting skill was strong (ES=1; p=0.003) and the effect size for the
target behavior of requesting skill of Child 3 was also strong (ES=1; p=0.003)
indicating that all three participant has a strong effect size for the target behavior
of requesting. These findings suggested that the most to least prompting method
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using the AAC application was effective in developing requesting skill when used
alongside the AAC application (Refer to Table 4.2). The effect size across three
participants is compatible with the results of the visual analysis Providing further
evidence that the most to least prompting strategy was effective in teaching the

child to develop requesting skill via using the AAC application.
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Table 4.2

Effect Size Results of Participants

Participants ID  Tau-U P Value LL CI190% UL CI
90%

Child 1 1 0.008** 0.383 1

Child 2 | 0.003** 0.452 1

Child 3 | 0.003** 0.497 1

All Children ! 0.000%** 0.678 |

Note. LL= lower limit; UL= upper limit; CI= confidence level. * p < 0.05, ** p <
0.01, *** p <0.001.
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Chapter V

Discussion

5.1. Summary of Findings

The findings of this study suggest that the use of AAC devices in
combination with the most to least prompting strategy effectively increased
requesting skills in children with ASD. The multiple probe design across
participants allows for cautious inference of a functional relationship between the
intervention and the observed improvements in communication behavior. Visual
analysis of the data showed that all three participants demonstrated increased
independence in making requests using the AAC application as the session

progressed.

Child 1, who was also diagnosed with comorbid attention-
deficit/hyperactivity disorder (ADHD), initially exhibited restlessness and
difficulty maintaining seated attention. However, following the intervention, the
child showed improved ability to remain seated and engaged in instructional
sessions for a longer period. This change appeared to be influenced by the auditory
feedback produced by the AAC device, which may have functioned as a

reinforcing stimulus, enhancing the child’s motivation to participate.
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Child 2 also demonstrated notable progress, including the emergence of
verbalization during AAC use. When prompted with the question “What do you
want?”, the child engaged in reciting the alphabet through the AAC application
and attempted to imitate the corresponding phonemes. This suggests that the AAC
tool served not only as a communication aid but also as an engaging and
educational resource. Additionally, for Child 3, both tangible reinforcement (e.g.,
food items and auditory feedback) appeared to support motivation and sustained

the use of the device.

Overall, these observations support the conclusion that AAC applications,
when combined with evidence-based prompting strategies, can serve as effective
tools for teaching functional communication to children with ASD. The
interactive and multisensory features of AAC technology contribute to increased
engagement, making it a valuable addition to both instructional and therapeutic

settings.

The results of this study indicate that children with ASD can generalize
requesting skills acquired through an AAC application across different settings,
through outcomes varied across participants. Previous systematic reviews and
meta-analysis (Gardner & Wolfe, 2015; Hong et al., 2016; Hong et al., 2017) have
shown that most AAC interventions are conducted in a controlled school
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environment where the researcher often acts as interventionist. In contrast, the
current study demonstrates the potential for skill generalization beyond the
instructional setting, highlighting the practical application of AAC supported

communication in naturalistic contexts.

Within the framework of single-case research design, generalization is
defined as the extension of behavior change across different environments, people
or stimuli (Ledford et al., 2023; Shepley et al., 2025; Stokes & Baer, 1977). In
this study, Child 1 demonstrated a low generalization score at baseline, which
increased to 100% by the third generalization session and slightly declined to 80%
in the fourth session. Child 2 also showed limited generalization at baseline but
achieved 100% generalization during the intervention phase, maintaining this
performance through the maintenance phase. in contrast, Child 3 initially
demonstrated low generalization, with the first generalization session at 30%,
followed by gradual improvement to 80% and 60% in subsequent sessions.

During the maintenance phase, Child 3 reached a generalization score of 90%.

These results suggest that Child 1 and Child 2 were able to generalize the
use of AAC to independently request items across settings beyond the initial
instructional context. Their consistent performance across generalization and
maintenance phases indicates that the intervention was effective not only in
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promoting skill acquisition but also in facilitating independent skill use in
different environments, thereby supporting social validity. Additionally, parental
feedback confirmed observable improvements in the child’s ability to
communicate needs appropriately outside the home and school, alongside a

reduction in challenging behavior.

However, child 3 exhibited greater difficulty generalizing the requesting
skill contexts, possibly due to attentional difficulties, behavioral regulations
challenges or unfamiliarity with the new environment. This underscores the
importance of tailoring interventions to individual needs and providing additional
support to ensure successful skill transfer. These findings are consistent with prior
literature, which emphasizes that AAC interventions, when reinforced
consistently and paired with meaningful stimuli, can support the generalization of
communication skills among children with ASD (Flores et al., 2012; Lorah et al.,

2013).

Beyond the primary research questions, this study revealed several
noteworthy findings that contribute to the broader understanding of AAC use in
children with ASD. The results align with previous literature suggesting that AAC
tools, when paired with consistent reinforcement and evidence-based strategies
such as most to least prompting, can support skill generalization across
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environments (Flores et al.,, 2012; Lorah et al., 2013). However, participant
differences were observed. While Child 1 and Child 2 demonstrated strong
generalization outcomes, Child 3 faced challenges with attention and regulation
in unfamiliar environments. These individual differences emphasize the need for
tailored support and gradual exposure to new settings to ensure successful skill

transfer.

An important outcome of this study is the positive reception and high
usability of the AAC application by both parents and teachers. Feedback indicated
that the mobile-based AAC tool was easy to use, engaging for children, and
convenient for caregivers and educators to incorporate into daily routines.
Teachers reported that the application supported consistent communication
opportunities in the classroom, while parents noted improved interactions at home.
These findings are especially relevant in the Indian context, where access to costly
assistive technologies is limited. The application used in this study was freely
available and operable without internet access, which alleviated parental concerns

about potential screen addiction or exposure to inappropriate online content.

Moreover, several emergent benefits were observed beyond requesting
skills. Teachers and parents reported noticeable improvements in vocabulary
acquisition, increased attention span and a reduction in challenging behavior. The
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interactive and auditory feedback provided by the AAC tool appeared to foster
engagement and motivation among children with ASD, making communication
not only functional but enjoyable. These secondary outcomes underscore the
educational and behavioral value of AAC applications beyond their primary

communicative function.

From a cultural standpoint, AAC remains a relatively new concept in many
parts of Asia, including India (Rosa-Lugo & Kent-Walsh, 2008). Despite this, the
study highlights growing acceptance of AAC technology among Indian families
and educators, particularly when the tools are affordable, simple to operate and
demonstrate tangible benefits. Parents expressed motivation to learn how to use
the application after witnessing their children’s progress, which suggests that
positive behavioral changes can drive caregiver engagement and uptake of new

technologies.

Given the limited research on AAC interventions in India with only two
studies to date addressing this topic (Sonawane & Varshneya, 2020; Srinivasan et
al., 2022) this study contributes valuable data to the field. It demonstrates that
mobile-based AAC applications, when implemented with systematic prompting
strategies, can be both effective and culturally appropriate in teaching
communication skills to children with ASD. The most to least prompting method
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facilitated independent requesting behavior, with Child 2 achieving independence
by the third intervention, Child 1 by the sixth and Child 3 by the eighth. These
findings provide a strong case for expanding the use of AAC technology in

educational and home settings across diverse and resource limited contexts.

5.2. Limitations and Recommendations for Future Research

The current study was designed to assess the effectiveness of AAC
application across three participants. While the findings suggested that there was
a positive impact of AAC application pertaining to the development of requesting
skill among children with ASD, exploring its effectiveness in various settings may
yield valuable insights. India is a culturally and linguistically diverse. India
incorporates Indian languages in their curriculum rather than only relying on
English. While this study was found to be effective in helping children with ASD
develop requesting skill using the AAC applications, future research should focus
on utilizing the AAC tools as more linguistic options. Using the AAC application
in their own language may give rise to a new perspective towards using the AAC

system.

In addition to ASD, participants in the research study were diagnosed with

various comorbid disabilities. Child 1 and Child 3 were diagnosed with ADHD.
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Both children showed positive results during intervention which was conducted
in the classroom. But when they were in a different setting like the playroom and
a different classroom, they would be distracted and focus their attention on other
things kept in the classroom. Comparatively, for Child 2 he was diagnosed with
moderate hearing loss on the left ear. The child did not reveal any novel behavior
due to the hearing deficiency. Interestingly, Child 2, having an IQ of 60 and a
moderate hearing loss which was supported with the use of a hearing aid,
demonstrated stronger performance in the intervention compared to both Child 1
and Child 3. Therefore, comorbid disabilities should be carefully considered and

controlled by future researchers to ensure a controlled and accurate outcome.

A single case multiple probe research design was used in this study.
Multiple probe design is an appropriate design to demonstrate functional
relationship (Ledford & Gast, 2018) between the AAC application in the iPad
using most to least prompting and development of requesting skill for children
with ASD. However, a key limitation of the design can be its inherently small
sample size. Therefore, future research can focus on expanding the sample size to
explore whether the outcome observed can be generalized or yield a different

result.
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5.3. Implications for Practice

The current study suggests that teaching the use of AAC application by
using the method of most to least prompting strategy can be successfully used as
an intervention to develop requesting skill in children with ASD. The most to least
prompting strategy are an effective approach for teaching requesting skills to
children with ASD using AAC applications. The increase in the requesting
behavior observed in the study allowed the children to interact freely in the
classroom environment. Therefore, the teacher and parents can use this device to
communicate with the children in a fun and interactive manner (Finke et al., 2017).
Moreover, researchers working with children with ASD should consider
providing training and ongoing feedback to both the parents and teachers as well
as opportunities for reflective practice. This support can enhance their ability to
effectively learn and implement strategies within their daily routines, thereby
promoting better outcomes for the children. Additionally, given the diverse socio-
economic backgrounds of parents, it is crucial to provide them with appropriate
knowledge and skills to independently operate AAC applications at home, thereby

enabling them to actively support their children’s development.

After conducting the study, it can be deduced that Most to least prompting
strategy is simple to implement with the children with ASD. Prompt fading led to
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a higher percentage of independent correct responses (Leaf et al., 2017). The
teachers as well as parents could utilize this approach with different students, to

teach different skills. This could be beneficial for children with ASD who use

AAC and rely on routine.
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5.4. Conclusion

The findings of the study revealed positive outcomes, establishing a
functional relation between the AAC application in combination with the most to
least prompting strategy and promoting requesting skill among children with ASD.
The results suggest the integration of AAC technology, in conjunction with the
evidence based instructional method of the most to least prompting strategy can
successfully enhance communication among children with ASD. Educators are
encouraged to incorporate AAC applications into daily classroom activities to
facilitate functional communication. Since the study demonstrated positive
outcome at the generalized setting, the parents can also utilize the AAC
application in the home environment to successfully communicate with the child.
AAC technology represents a cost-effective and stable intervention, hence
providing an accessible means to foster functional communication. AAC
technology is a valuable resource for enhancing developmental outcomes in a
developing country like India. This alleviates communicative burdens which are

experienced by both the individual with ASD and their caregivers.

95






Reference

Achmadi, D., Kagohara, D. M., van der Meer, L., O’Reilly, M. F., Lancioni, G.
E., Sutherland, D., ... & Sigafoos, J. (2012). Teaching advanced operation
of an iPod-based speech-generating device to two students with autism
spectrum disorders. Research in Autism Spectrum Disorders, 6(4), 1258-

1264. https://doi.org/10.1016/j.rasd.2012.05.005

Achmadi, D., Van der Meer, L., Sigafoos, J., Lancioni, G. E., O’Reilly, M. F.,
Lang, R., & Marschik, P. B. (2015). Undergraduates’ perceptions of three
augmentative and alternative communication modes. Developmental
Neurorehabilitation, 18(1), 22-25.

https://doi.org/10.3109/17518423.2014.962767

Alant, E., Kolatsis, A., & Lilienfeld, M. (2010). The effect of sequential
exposure of color conditions on time and accuracy of graphic symbol
location. Augmentative and Alternative Communication, 26(1), 41-47.

https://doi.org/10.3109/07434610903585422

Alberto, P. A., & Troutman, A. C. (2003). Single-subject designs. Applied
behavior analysis for teachers (6™ edition). Upper River, NJ:

Merrill/Prentice Hall

97


https://doi.org/10.1016/j.rasd.2012.05.005
https://doi.org/10.3109/17518423.2014.962767
https://doi.org/10.3109/07434610903585422

Alberto, P., Troutman, A. C., & Axe, J. B. (2006). Applied behavior analysis for
teachers, (pp. 1-474). Upper Saddle River, NJ: Pearson Merrill Prentice

Hall.

Alzrayer, N. M. (2020). Transitioning from a low- to high tech Augmentative
and Alternative Communication (AAC) system: Effects on augmented

and vocal requesting. Augmentative and Alternative Communication,

36(3), 155-165. https://doi.org/10.1080/07434618.2020.1813196

Alzrayer, N., Banda, D. R., & Koul, R. K. (2014). Use of iPad/iPods with
individuals with autism and other developmental disabilities: A meta-
analysis of communication interventions. Review Journal of Autism and

Developmental Disorders, 1, 179-191. https://doi.org/10.1007/s40489-

014-0018-5

American Psychiatric Association (APA). (2013). Diagnostic and statistical

manual (5" ed.). Washington, DC: Author.

American Psychiatric Association Division of Research. (2013). Highlights of
changes from dsm-iv to dsm-5: Somatic symptoms and
related. Focus, 11(4), 525-527.

https://doi.org/10.1176/appi.focus.11.4.525

98


https://doi.org/10.1080/07434618.2020.1813196
https://doi.org/10.1007/s40489-014-0018-5
https://doi.org/10.1007/s40489-014-0018-5
https://doi.org/10.1176/appi.focus.11.4.525

American Speech-Language-Hearing Association. (2015). ASHA's National

Outcomes Measurement System (NOMS). (http://www.asha.org/NOMS)

Andzik, N. R., Schaefer, J. M., & Christensen, V. L. (2021). The effects of
teacher-delivered behavior skills training on paraeducators' use of a
communication intervention for a student with autism who uses
AAC. Augmentative and Alternative Communication, 37(1), 1-13.

https://doi.org/10.1080/07434618.2021.1881823

Armstrong, E. S., Jokel, A. (2012). Language outcomes for preverbal toddlers
with autism. Studies in Literature and Language, 4(3), 1-7.

http://dx.doi.org/10.3968/1.s11.1923156320120403.3528

Autism affects 18 million people in India; raising awareness can help patients
overcome stigma and live better. (2022, April 2). Economic Times

HealthWorld.

https://health.economictimes.indiatimes.com/news/industry/autism-

affects-18-million-people-in-india-raising-awareness-can-help-patients-

overcome-stigma-and-live-a-better-1ife/90606064

Babb, S., McNaughton, D., Light, J., Caron, J., Wydner, K., Jung, S. (2020)

Using AAC video visual scene displays to increase participation and

99


file:///C:/Users/mewli/Downloads/(http:/www.asha.org/NOMS)
https://doi.org/10.1080/07434618.2021.1881823
http://dx.doi.org/10.3968/j.sll.1923156320120403.3528
https://health.economictimes.indiatimes.com/news/industry/autism-affects-18-million-people-in-india-raising-awareness-can-help-patients-overcome-stigma-and-live-a-better-life/90606064
https://health.economictimes.indiatimes.com/news/industry/autism-affects-18-million-people-in-india-raising-awareness-can-help-patients-overcome-stigma-and-live-a-better-life/90606064
https://health.economictimes.indiatimes.com/news/industry/autism-affects-18-million-people-in-india-raising-awareness-can-help-patients-overcome-stigma-and-live-a-better-life/90606064

communication within a volunteer activity for adolescents with complex

communication needs. Augmentative and Alternative Communication,

36(1), 31-42. https://doi.org/10.1080/07434618.2020.1737966

Baer, D. M., Wolf, M. M., & Risley, T. R. (1968). Some current dimensions of
applied behavior analysis. Journal of Applied Behavior Analysis, 1(1), 91-

97. https://do1.org/10.1901%2Fjaba.1968.1-91

Baggs, A. (2012). Autism, Speech, and Assistive technology. In: Bascom J,
(Eds), Loud Hands: Autistic People Speaking 320-323). Washington, DC:

The Autistic Press.

Barua, M. (2014). In conversation. Action for Autism.

https://www.voutube.com/watch?v=ZknmxDz8uhM#:~:text=Merry%20B

arua%?201s%20the%20founder%?20director%200f%20Action,and%20reha

bilitation%20with%20an%20emphasis%200n%?20life-span%?20services.

Basson, M. & Alant, E. (2005). The iconicity and case of learning of picture
communication symbols: A study with Afrikaans-speaking
children. South African Journal of Communication Disorders, 52(1), 4-

14.

100


https://doi.org/10.1080/07434618.2020.1737966
https://doi.org/10.1901%2Fjaba.1968.1-91
https://www.youtube.com/watch?v=ZknmxDz8uhM#:~:text=Merry%20Barua%20is%20the%20founder%20director%20of%20Action,and%20rehabilitation%20with%20an%20emphasis%20on%20life-span%20services
https://www.youtube.com/watch?v=ZknmxDz8uhM#:~:text=Merry%20Barua%20is%20the%20founder%20director%20of%20Action,and%20rehabilitation%20with%20an%20emphasis%20on%20life-span%20services
https://www.youtube.com/watch?v=ZknmxDz8uhM#:~:text=Merry%20Barua%20is%20the%20founder%20director%20of%20Action,and%20rehabilitation%20with%20an%20emphasis%20on%20life-span%20services

Baxter, S., Enderby, P., Evans, P., & Judge, S. (2012). Barriers and facilitators
to the use of high-technology augmentative and alternative
communication devices: a systematic review and qualitative

synthesis. International Journal of Language & Communication

Disorders, 47(2), 115-129. https://doi.org/10.1111/].1460-

6984.2011.00090.x

Beukelman D. R., & Mirenda P. (2005). Augmentative and alternative
communication: Supporting children and adults with complex

communication needs (3rd ed.). Baltimore: Brooks Publishing.

Beukelman, D. R., & Mirenda, P. (2013). Augmentative and alternative
communication: Supporting children and adults with complex

communication needs (5" Ed.). Paul H. Brookes Pub.

Beukelman, D. R., Light, J.C. (2020). Augmentative & alternative
communication: supporting children and adults with complex

communication needs. Baltimore: Paul H. Brookes Publishing Co.

Bhatnagar, S. C., & Silverman, F. (1999). Communicating with nonverbal
patients in India: Inexpensive augmentative communication devices. Asia

Pacific Disability Rehabilitation Journal, 10, 52-58.

101


https://doi.org/10.1111/j.1460-6984.2011.00090.x
https://doi.org/10.1111/j.1460-6984.2011.00090.x

Billingsley, F. F., & Romer, L. T. (1983). Response prompting and the transfer
of stimulus control: Methods, research, and a conceptual

framework. Journal of the Association for the Severely

Handicapped, 8(2), 3-12. https://doi.org/10.1177/154079698300800201

Blackstone, S. W., Williams, M. B., & Wilkins, D. P. (2007). Key principles
underlying research and practice in AAC. Augmentative and Alternative
Communication, 23(3), 191-203.

https://doi.org/10.1080/07434610701553684

Bondy, A., & Frost, L. (1994). The picture exchange communication system.
Focus on Autism and Other Developmental Disabilities, 9(3), 1-19.

https://doi.org/10.1177/108835769400900301

Brignell, A., Song, H., Zhu, J., Suo, C., Lu, D., & Morgan, A. T. (2016).
Communication intervention for autism spectrum disorders in minimally

verbal children. Cochrane Database of Systematic Reviews, 11, 1-15.

https://doi.org/10.1002/14651858.cd012324

Brossart, D. F., Laird, V. C., & Armstrong, T. W. (2018). Interpreting Kendall’s

Tau and Tau-U for single-case experimental designs. Cogent

102


https://doi.org/10.1177/154079698300800201
https://doi.org/10.1080/07434610701553684
https://doi.org/10.1177/108835769400900301
https://doi.org/10.1002/14651858.cd012324

Psychology, 5(1), 1518687.

https://doi.org/10.1080/23311908.2018.1518687

Cafiero, J. (2005). Meaningful exchanges for people with autism: An
introduction to augmentative & alternative communication. Bethesda,

MD: Woodbine House.

Chan, D. M., & Zoellick, M. R. B. (2011, December, 14). World report on

disability, 24. World Health Organization. World report on disability

(who.int)

Chavers, T. N., Morris, M., Schlosser, R. W., & Koul, R. (2021). Effects of a
systematic augmentative and alternative communication intervention
using a speech-generating device on multistep requesting and generic
small talk for children with severe autism spectrum disorder. American
Journal of Speech-Language Pathology, 30(6), 2476-2491.

https://doi.org/10.1044/2021 AJSLP-20-00353

Chazin, K. T., & Ledford, J. R. (2016). Multiple stimulus without replacement
(MSWO) preference assessment. Evidence-based instructional practices
for young children with autism and other disabilities. Retrieved

from http://ebip.vkcsites.org/multiple-stimulus-without-replacement

103


https://doi.org/10.1080/23311908.2018.1518687
https://www.who.int/publications/i/item/9789241564182
https://www.who.int/publications/i/item/9789241564182
https://doi.org/10.1044/2021_AJSLP-20-00353
http://ebip.vkcsites.org/multiple-stimulus-without-replacement

Chiang, H. M., Lin, Y. H. (2007). Expressive communication of children with
autism. Journal of Autism and Developmental Disorder, 38, 538—545.

https://doi.org/10.1007/s10803-007-0423-z7

Conley, J. (2012). Can the iPad address the needs of students with cognitive
impairments by meeting IEP goals? In P. Resta (Ed.), Society for
Information Technology & Teacher Education International Conference,
3986—3990. Chesapeake, VA: Association for the Advancement of

Computing in Education.

Cook, A. M., & Hussey, S. (1995). 4ssistive Technologies: Principles and

Practice (2" Ed.). Mosby, St. Louis, MO: Mosby.

Cooper, J. O., Heron, T. E., & Heward, W. L. (2007). Applied behavior analysis

(2nd ed.). Pearson Merrill Prentice Hall.

DeLeon, I. G., Iwata, B. A., Conners, J., & Wallace, M. D. (1999). Examination
of ambiguous stimulus preferences with duration-based measures. Journal
of Applied Behavior Analysis, 32(1), 111-114.

https://doi.org/10.1901/jaba.1999.32-111

Desch, L. W., Gaebler-Spira, D., & the Council on Children with Disabilities.

(2008). Prescribing Assistive Technology Systems: Focus in Children

104


https://doi.org/10.1007/s10803-007-0423-z
https://doi.org/10.1901/jaba.1999.32-111

With Impaired Communication. Pediatrics, 121(6), 1271-1280.

https://doi.org/10.1542/peds.2008-0695

DeThorne, L. S., Hengst, J., Fisher, K., & King, A. (2014). Keep your eye on the
prize: Implementing AAC within the broader context of communicative
competence. Young Exceptional Children, 17(1), 39-50.

https://doi.org/10.1177/1096250613485453

Dowden, P. A., & Marriner, N. A. (1995). Augmentative and alternative
communication: Treatment principles and strategies. In Seminars in
speech and language. Thieme Medical Publishers, 16 (2), 140-158.

https://doi.org/10.1055/s-2008-1064116

Drager, K. D., Light, J. C., Carlson, R., D'Silva, K., Larsson, B., Pitkin, L., &
Stopper, G. (2004). Learning of dynamic display AAC technologies by

typically developing 3-year-olds. Journal of Speech, Language, and

Hearing Research, 47(5), 1133-1148. https://doi.org/10.1044/1092-

4388(2004/084)

Drager, K. D., Postal, V. J., Carrolus, L., Castellano, M., Gagliano, C., & Glynn,
J. (2006). The effect of aided language modeling on symbol

comprehension and production in 2 preschoolers with autism. American

105


https://doi.org/10.1542/peds.2008-0695
https://doi.org/10.1177/1096250613485453
https://doi.org/10.1055/s-2008-1064116
https://doi.org/10.1044/1092-4388(2004/084)
https://doi.org/10.1044/1092-4388(2004/084)

Journal of Speech-Language Pathology, 15(2), 112-125.

https://doi.org/10.1044/1058-0360(2006/012)

Duker, P., Didden, R., & Sigafoos, J. (2004). One-to-one training: Instructional

procedures for learners with developmental disabilities. PRO-ED,

Inc.107-109.

https://archive.org/search.php?query=externalidentifier%3A%22urn%3A

oclc%3Arecord%3A1409455489%22

Durand, V. (1993). Functional communication training using assistive devices:

Effects on challenging behavior and affect. Augmentative and Alternative

Communication, 9(3), 168-176.

https://doi.org/10.1080/07434619312331276571

Durand, V. M. (2014). Autism spectrum disorder: A clinical guide for general
practitioners. American Psychological Association.

https://psycnet.apa.org/doi/10.1037/14283-000

Durand, V. M., & Merges, E. (2001). Functional communication training: A
contemporary behavior analytic intervention for problem

behaviors. Focus on Autism and Other Developmental Disabilities, 16(2),

110-119. https://doi.org/10.1177/108835760101600207

106


https://doi.org/10.1044/1058-0360(2006/012)
https://archive.org/search.php?query=externalidentifier%3A%22urn%3Aoclc%3Arecord%3A1409455489%22
https://archive.org/search.php?query=externalidentifier%3A%22urn%3Aoclc%3Arecord%3A1409455489%22
https://doi.org/10.1080/07434619312331276571
https://psycnet.apa.org/doi/10.1037/14283-000
https://doi.org/10.1177/108835760101600207

Eigsti, I. M., De-Marchena, A. B., Schuh, J. M., & Kelley, E. (2011). Language
acquisition in autism spectrum disorders: A developmental review.

Research in Autism Spectrum Disorders, 5, 681-691.

https://doi.org/10.1016/j.rasd.2010.09.001

Fenson, L., Marchman V. A., Thal, D. J., Dale, P. S., Reznick, J. S., & Bates,
E. (2007). The MacArthur-Bates communicative development inventories

user’s guide and technical manual 2. Baltimore: Paul H. Brookes

Publishing Co Inc.

Filipek, P. A., Accardo, P. J., Baranek, G. T., Cook, E. H., Dawson, G., &
Gordon, B. (1999). The screening and diagnosis of autistic spectrum
disorders. Journal of Autism and Developmental Disorders, 29, 439-484.

http://dx.doi.org/10.1023/A:1021943802493

Finke, E. H., Davis, J. M., Benedict, M., Goga, L., Kelly, J., Palumbo, L., Peart,
T., & Waters, S. (2017). Effects of a least-to-most prompting procedure
on multisymbol message production in children with autism spectrum
disorder who use augmentative and alternative communication. American
journal of speech-language pathology, 26(1), 81-98.

https://doi.org/10.1044/2016_AJSLP-14-0187

107


https://doi.org/10.1016/j.rasd.2010.09.001
http://dx.doi.org/10.1023/A:1021943802493
https://doi.org/10.1044/2016_AJSLP-14-0187

Flores, M. M., Musgrove, K., Renner, S., Hinton, V., Strozier, S. D., Franklin,
S., & Hil, D. (2012). A comparison of communication using the Apple®
iPad® and a picture-based system.

Augmentative and Alternative Communication, 28(2), 74—84.

https://doi.org/10.3109/07434618.2011.644579

Franklin, R. D., Allison, D. B., & Gorman, B. S. (Eds.). (2014). Design and

analysis of single-case research. Psychology Press.

Ganz, J. B., Earles-Vollrath, T. L., Heath, A. K., Parker, R. I., Rispoli, M. J., &
Duran, J. B. (2012). A meta-analysis of single case research studies on
aided augmentative and alternative communication systems with

individuals with autism spectrum disorders. Journal of Autism and

Developmental Disorders, 42, 60-74. https://doi.org/10.1007/s10803-011-

1212-2

Ganz, J. B., Hong, E. R., Goodwyn, F. D. (2013). Effectiveness of the PECS
Phase III app and choice between the app and traditional PECS among

preschoolers with ASD. Research in Autism Spectrum Disorders, 7(8),

973-983. https://doi.org/10.1016/1.rasd.2013.04.003

108


https://doi.org/10.3109/07434618.2011.644579
https://doi.org/10.1007/s10803-011-1212-2
https://doi.org/10.1007/s10803-011-1212-2
https://doi.org/10.1016/j.rasd.2013.04.003

Gangz, J. B., Morin, K. L., Foster, M. J., Vannest, K. J., Gen¢ Tosun, D., Gregori,
E. V., & Gerow, S. L. (2017). High-technology augmentative and
alternative communication for individuals with intellectual and
developmental disabilities and complex communication needs: A meta-

analysis. Augmentative and Alternative Communication, 33(4), 224-238.

https://doi.org/10.1080/07434618.2017.1373855

Ganz, J. B., Sigafoos, J., Simpson, R. L., & Cook, K. E. (2008). Generalization
of a pictorial alternative communication system across instructors and

distance. Augmentative and Alternative Communication, 24(2), 89-99.

https://doi.org/10.1080/07434610802113289

Ganz, J.B., & Simpson, R.L. Effects on Communicative Requesting and Speech
Development of the Picture Exchange Communication System in
Children with Characteristics of Autism. Journal of Autism and
Developmental Disorders 34, 395-409 (2004).

https://doi.org/10.1023/B:JADD.0000037416.59095.d7

Gardner, S. J., & Wolfe, P. S. (2015). Teaching students with developmental
disabilities daily living skills using point-of-view modeling plus video

prompting with error correction. Focus on Autism and Other

109


https://doi.org/10.1080/07434618.2017.1373855
https://doi.org/10.1080/07434610802113289
https://doi.org/10.1023/B:JADD.0000037416.59095.d7

Developmental Disabilities, 30(4), 195-207.

https://doi.org/10.1177/1088357614547810

Gast, D. L., & Ledford, J. R. (2018). Research approaches in applied

settings. Single case research methodology. Routledge.

Gengoux, G. W., Schwartzman, J. M., Millan, M. E., Schuck, R. K., Ruiz, A. A.,
Weng, Y., & Hardan, A. Y. (2021). Enhancing Social Initiations Using
Naturalistic Behavioral Intervention: Outcomes from a Randomized
Controlled Trial for Children with Autism. Journal of Autism and

Developmental Disorders, 1-17. https://doi.org/10.1007/s10803-020-

04787-8

Gevarter, C., O’Reilly, M. F., Rojeski, L., Sammarco, N., Sigafoos, J., Lancioni,
G. E., & Lang, R. (2014). Comparing acquisition of AAC-based mands in
three young children with autism spectrum disorder using iPad®
applications with different display and design elements. Journal of Autism
and Developmental Disorders, 44, 2464-2474.

https://doi.org/10.1007/s10803-014-2115-9

Gevarter, G., Groll, M., & Stone, E. (2020). Dynamic assessment of

augmentative and alternative communication application grid formats and

110


https://doi.org/10.1177/1088357614547810
https://doi.org/10.1007/s10803-020-04787-8
https://doi.org/10.1007/s10803-020-04787-8
https://doi.org/10.1007/s10803-014-2115-9

communicative targets for children with autism spectrum disorder.
Augmentative and Alternative Communication, 36(4), 226-237.

https://doi.org/10.1080/07434618.2020.1845236

Gilroy, S. P., McCleery, J. P., & Leader, G. (2017). Systematic review of
methods for teaching social and communicative behavior with high tech
augmentative and alternative communication modalities. Review Journal
of Autism and Developmental Disorders, 4, 307-320.

https://doi.org/10.1007/s40489-017-0115-3

Hall, H. R. (2012). Families of children with autism: Behaviors of children,
community support and coping. Issues in Comprehensive Pediatric

Nursing, 35(2), 111-132. https://doi.org/10.3109/01460862.2012.678263

Hallahan, D. P., Pullen, P. C., Kauffman, J. M., & Badar, J. (2020). Exceptional
learners. In Oxford Research Encyclopedia of Education.

https://doi.org/10.1093/acrefore/9780190264093.013.926

Hartnett, E., & Price, A. (2011). iPotential: Mobile electronic resource
management on an iPad. Library Collections, Acquisitions, and Technical

Services, 35(4), 118-128. https://doi.org/10.1016/j.1cats.2011.06.001

111


https://doi.org/10.1080/07434618.2020.1845236
https://doi.org/10.1007/s40489-017-0115-3
https://doi.org/10.3109/01460862.2012.678263
https://doi.org/10.1093/acrefore/9780190264093.013.926
https://doi.org/10.1016/j.lcats.2011.06.001

Heflin, L. J., & Alaimo, D. F. (2007). Students with autism spectrum disorders:
Effective instructional practices. Upper Saddle River, NJ: Pearson

Education. https.//archive.org/search.php? query=external-

identifier%634%22urn%3Aoclc%3Arecord%3A41151331696%22

Hendricks, D. R., & Wehman, P. (2009). Transition from school to adulthood
for youth with autism spectrum disorders: Review and recommendations.
Focus on Autism and Other Developmental Disabilities, 24, 77-88.

https://doi.org/10.1177/1088357608329827

Hersen, M., & Barlow, D. H. (1985). Single-case experimental designs.

International handbook of behavior modification and therapy, 85-121.

Hill, D. A., & Flores, M. M. (2014). Comparing the picture exchange
communication system and the iPad™ for communication of students

with autism spectrum disorder and developmental delay. TechTrends, 58,

45-5. https://doi.org/10.1007/s11528-014-0751-8

Holyfield, C., Drager, K. D., Kremkow, J. M., & Light, J. (2017). Systematic
review of AAC intervention research for adolescents and adults with

autism spectrum disorder. Augmentative and Alternative Communication,

33(4), 201-212. https://doi.org/10.1080/07434618.2017.1370495

112


https://archive.org/search.php?query=external-identifier%3A%22urn%3Aoclc%3Arecord%3A1151331696%22
https://archive.org/search.php?query=external-identifier%3A%22urn%3Aoclc%3Arecord%3A1151331696%22
https://doi.org/10.1177/1088357608329827
https://doi.org/10.1007/s11528-014-0751-8
https://doi.org/10.1080/07434618.2017.1370495

Hong, E. R., Ganz, J. B., Mason, R., Morin, K., Davis, J. L., Ninci, J., &
Gilliland, W. D. (2016). The effects of video modeling in teaching
functional living skills to persons with ASD: A meta-analysis of single-
case studies. Research in Developmental Disabilities, 57, 158-169.

https://doi.org/10.1016/7.r1dd.2016.07.001

Hong, E. R., Ganz, J. B., Morin, K., Davis, J. L., Ninci, J., Neely, L., & Boles,
M. B. (2017). Functional Living Skills and Adolescents and Adults with
Autism Spectrum Disorder: A Meta-Analysis. Education and Training in
Autism and Developmental Disabilities, 52(3), 268-279.

https://www.jstor.org/stable/26420399

Horner, R. H., Carr, E. G., Halle, J., McGee, G., Odom, S., & Wolery, M.
(2005). The use of single-subject research to identify evidence-based
practice in special education. Exceptional Children, 71(2), 165-179.

https://doi.org/10.1177/001440290507100203

Howes, C. (1983) Patterns of friendship. Wiley on behalf of the Society for
Research in Child Development, 54(4), 1041-1053.

https://doi.org/10.2307/1129908

113


https://doi.org/10.1016/j.ridd.2016.07.001
https://www.jstor.org/stable/26420399
https://doi.org/10.1177/001440290507100203
https://doi.org/10.2307/1129908

Howlin, P. S., Moss, P., Tempier, A., & Rutter, M. (2014). Cognitive and language
skills in adults with autism: a 40-year follow-up. Journal of Child Psychology

and Psychiatry, 55(1), 49-58. http://doi.org/10.3109/13668250.2015.1064343

International Society for Augmentative and Alternative Communication. (2018).
Augmentative and Alternative Communication. Archived Webinars.

Retrieved from https://www.isaac-online.org/

Kagohara, D. M., Sigafoos, J., Achmadi, D., O’Reilly, M., & Lancioni, G.
(2012). Teaching children with autism spectrum disorders to check the
spelling of words. Research in Autism Spectrum Disorders, 6(1), 304-310.

https://doi.org/10.1016/j.rasd.2011.05.012

Kahng, S., Iwata, B. A., DeLeon, I. G., & Wallace, M. D. (2000). A comparison
of procedures for programming noncontingent reinforcement
schedules. Journal of Applied Behavior Analysis, 33(2), 223-231.

https://doi.org/10.1901/jaba.2000.33-223

Kasari, C., Brady, N., Lord, C., & Tager-Flusberg, H. (2013). Assessing the
minimally verbal school-aged child with autism spectrum disorder.

Autism Research, 6(6), 479-493. https://doi.org/10.1002/aur.1334

114


http://doi.org/10.3109/13668250.2015.1064343
https://www.isaac-online.org/
https://doi.org/10.1016/j.rasd.2011.05.012
https://doi.org/10.1901/jaba.2000.33-223
https://doi.org/10.1002/aur.1334

Kasari, C., Kaiser, A., Goods, K., Nietfeld, J., Mathy, P., Landa, R., Murphy, S.,
& Almirall, D. (2014). Communication interventions for minimally verbal
children with autism: A sequential multiple assignment randomized
trial. Journal of the American Academy of Child & Adolescent

Psychiatry, 53(6), 635-646. https://doi.org/10.1016/j.jaac.2014.01.019

Kazdin, A. E. (1977). Assessing the clinical or applied importance of behavior
change through social validation. Behavior Modification, 1(4), 427-452.

https://doi.org/10.1177/014544557714001

Kazdin, A. E., & Tuma, A. H. (1982). Single-case research designs. Oxford

University Press.

Kennedy, C. H. (2005). Single-case designs for educational research (Vol. 1).

Boston: Pearson/A & B.

King, A. M., Thomeczek, M., Voreis, G., & Scott, V. (2014). iPad® use in
children and young adults with Autism Spectrum Disorder: An
observational study. Child Language Teaching and Therapy, 30(2), 159-

173. https://doi.org/10.1177/0265659013510922

Kladopoulos, C. N., & McComas, J. J. (2001). The effects of form training on

foul-shooting performance in members of a women's college basketball

115


https://doi.org/10.1016/j.jaac.2014.01.019
https://doi.org/10.1177/014544557714001
https://doi.org/10.1177/0265659013510922

team. Journal of Applied Behavior Analysis, 34(3), 329-332.

https://doi.org/10.1901/jaba.2001.34-329

Krantz, P. J., & McClannahan, L. E. (1993). Teaching children with autism to
initiate to peers: Effects of a script-fading procedure. Journal of Applied

Behavior Analysis, 26(1), 121-132. https://doi.org/10.1901/jaba.1993.26-

121

Kratochwill, T. R., Hitchcock, J. H., Horner, R. H., Levin, J. R., Odom, S. L.,
Rindskopf, D. M., & Shadish, W. R. (2013). Single-case intervention
research design standards. Remedial and Special Education, 34(1), 26-38.

https://doi.org/10.1177/0741932512452794

Lal, R. (2010). Effect of alternative and augmentative communication on
language and social behavior of children with autism. Educational

Research and Reviews, 5(3), 119. http://www.academicjournals.org/ERR

Lane, J. D., & Gast, D. L. (2014). Visual analysis in single case experimental
design studies: Brief review and guidelines. Neuropsychological
Rehabilitation, 24(3-4), 445-463.

https://doi.org/10.1080/09602011.2013.815636

116


https://doi.org/10.1901/jaba.2001.34-329
https://doi.org/10.1901/jaba.1993.26-121
https://doi.org/10.1901/jaba.1993.26-121
https://doi.org/10.1177/0741932512452794
http://www.academicjournals.org/ERR
https://doi.org/10.1080/09602011.2013.815636

Larson, C.E., Backlund, P. M., Redmond, M., & Barbour, A. (1978). Assessing
functional communication. Falls Church, VA: Speech Communication
Association. Retrieved from

https://files.eric.ed.gov/fulltext/ED153275.pdf

Leaf, J. B., Leaf, J. A., Alcalay, A., Kassardjian, A., Tsuji, K., Dale, S., Ravid,
D., Taubman, M., McEachin, J., & Leaf, R. (2016). Comparison of Most-
to-Least Prompting to Flexible Prompt Fading for Children with Autism
Spectrum Disorder. Exceptionality, 24(2), 109-122.

https://doi.org/10.1080/09362835.2015.1064419

LeBlanc, L. A., Dillon, C. M., & Sauter, R. A. (2009). Establishing mand and
tact repertoires. In R. A. Rehfeldt & Y. Barnes-Holmes (Eds.), Derived
relational responding: Applications for learners with autism and other
developmental disabilities (pp. 79—110). New Harbinger. Retrieved from

https://books.google.com.tw/books?hl=en&Ilr=&1d=00nDpwe45zeC&o01=

fnd&pe=PA79&dg=LeBlanc.+L.+A..+Dillon,+C.+M..+%?26+Sauter,+R.+

A.+(2009).+Establishing+mand-+and-+tact+repertoires.+In+R.+A.+Rehfel

dt+%?26+Y .+Barnes-

Holmes+(Eds.),+Derived+relational+responding:+Applications+for+learn

ers+with+autism+and+other+developmental+disabilities+(pp.+79%E2%8

117


https://files.eric.ed.gov/fulltext/ED153275.pdf
https://doi.org/10.1080/09362835.2015.1064419
https://books.google.com.tw/books?hl=en&lr=&id=O0nDpwe45zgC&oi=fnd&pg=PA79&dq=LeBlanc,+L.+A.,+Dillon,+C.+M.,+%26+Sauter,+R.+A.+(2009).+Establishing+mand+and+tact+repertoires.+In+R.+A.+Rehfeldt+%26+Y.+Barnes-Holmes+(Eds.),+Derived+relational+responding:+Applications+for+learners+with+autism+and+other+developmental+disabilities+(pp.+79%E2%80%93110).+New+Harbinger.&ots=vN5QEP_E-E&sig=b_k0HPbEB7Uc3iTx_x3BgvWy5tw&redir_esc=y#v=onepage&q&f=false
https://books.google.com.tw/books?hl=en&lr=&id=O0nDpwe45zgC&oi=fnd&pg=PA79&dq=LeBlanc,+L.+A.,+Dillon,+C.+M.,+%26+Sauter,+R.+A.+(2009).+Establishing+mand+and+tact+repertoires.+In+R.+A.+Rehfeldt+%26+Y.+Barnes-Holmes+(Eds.),+Derived+relational+responding:+Applications+for+learners+with+autism+and+other+developmental+disabilities+(pp.+79%E2%80%93110).+New+Harbinger.&ots=vN5QEP_E-E&sig=b_k0HPbEB7Uc3iTx_x3BgvWy5tw&redir_esc=y#v=onepage&q&f=false
https://books.google.com.tw/books?hl=en&lr=&id=O0nDpwe45zgC&oi=fnd&pg=PA79&dq=LeBlanc,+L.+A.,+Dillon,+C.+M.,+%26+Sauter,+R.+A.+(2009).+Establishing+mand+and+tact+repertoires.+In+R.+A.+Rehfeldt+%26+Y.+Barnes-Holmes+(Eds.),+Derived+relational+responding:+Applications+for+learners+with+autism+and+other+developmental+disabilities+(pp.+79%E2%80%93110).+New+Harbinger.&ots=vN5QEP_E-E&sig=b_k0HPbEB7Uc3iTx_x3BgvWy5tw&redir_esc=y#v=onepage&q&f=false
https://books.google.com.tw/books?hl=en&lr=&id=O0nDpwe45zgC&oi=fnd&pg=PA79&dq=LeBlanc,+L.+A.,+Dillon,+C.+M.,+%26+Sauter,+R.+A.+(2009).+Establishing+mand+and+tact+repertoires.+In+R.+A.+Rehfeldt+%26+Y.+Barnes-Holmes+(Eds.),+Derived+relational+responding:+Applications+for+learners+with+autism+and+other+developmental+disabilities+(pp.+79%E2%80%93110).+New+Harbinger.&ots=vN5QEP_E-E&sig=b_k0HPbEB7Uc3iTx_x3BgvWy5tw&redir_esc=y#v=onepage&q&f=false
https://books.google.com.tw/books?hl=en&lr=&id=O0nDpwe45zgC&oi=fnd&pg=PA79&dq=LeBlanc,+L.+A.,+Dillon,+C.+M.,+%26+Sauter,+R.+A.+(2009).+Establishing+mand+and+tact+repertoires.+In+R.+A.+Rehfeldt+%26+Y.+Barnes-Holmes+(Eds.),+Derived+relational+responding:+Applications+for+learners+with+autism+and+other+developmental+disabilities+(pp.+79%E2%80%93110).+New+Harbinger.&ots=vN5QEP_E-E&sig=b_k0HPbEB7Uc3iTx_x3BgvWy5tw&redir_esc=y#v=onepage&q&f=false
https://books.google.com.tw/books?hl=en&lr=&id=O0nDpwe45zgC&oi=fnd&pg=PA79&dq=LeBlanc,+L.+A.,+Dillon,+C.+M.,+%26+Sauter,+R.+A.+(2009).+Establishing+mand+and+tact+repertoires.+In+R.+A.+Rehfeldt+%26+Y.+Barnes-Holmes+(Eds.),+Derived+relational+responding:+Applications+for+learners+with+autism+and+other+developmental+disabilities+(pp.+79%E2%80%93110).+New+Harbinger.&ots=vN5QEP_E-E&sig=b_k0HPbEB7Uc3iTx_x3BgvWy5tw&redir_esc=y#v=onepage&q&f=false

0%93110).+New+Harbinger.&ots=vNSQEP_E-

E&sig=b_kOHPbEB7Uc3iTx_x3BgvWyStw&redir_esc=y#v=onepage&q

&f=false

Ledford, J. R., & Gast, D. L. (2013). Measuring procedural fidelity in
behavioural research. Neuropsychological Rehabilitation, 24(3—4), 332—

348. https://doi.org/10.1080/09602011.2013.861352

Ledford, J. R., & Gast, D. L. (2018). Single Case Research Methodology:
Applications in Special Education and Behavioral Sciences (pp. 377-390).

New York: Routledge.

Ledford, Jennifer R., Joseph M. Lambert, James E. Pustejovsky, Kathleen N.
Zimmerman, Nicole Hollins, and Erin E. Barton. (2023). "Single-case-
design research in special education: Next-generation guidelines and
considerations." Exceptional Children, 89 (4), 379-396.

https://doi.org/10.1177/00144029221137656

LetMeTalk [Mobile app]. (2014). AppNotize UG.

https://apps.apple.com/us/app/letmetalk/id919990138

Light, J. C., Roberts, B., Dimarco, R., & Greiner, N. (1998): Augmentative and

alternative communication to support receptive and expressive

118


https://books.google.com.tw/books?hl=en&lr=&id=O0nDpwe45zgC&oi=fnd&pg=PA79&dq=LeBlanc,+L.+A.,+Dillon,+C.+M.,+%26+Sauter,+R.+A.+(2009).+Establishing+mand+and+tact+repertoires.+In+R.+A.+Rehfeldt+%26+Y.+Barnes-Holmes+(Eds.),+Derived+relational+responding:+Applications+for+learners+with+autism+and+other+developmental+disabilities+(pp.+79%E2%80%93110).+New+Harbinger.&ots=vN5QEP_E-E&sig=b_k0HPbEB7Uc3iTx_x3BgvWy5tw&redir_esc=y#v=onepage&q&f=false
https://books.google.com.tw/books?hl=en&lr=&id=O0nDpwe45zgC&oi=fnd&pg=PA79&dq=LeBlanc,+L.+A.,+Dillon,+C.+M.,+%26+Sauter,+R.+A.+(2009).+Establishing+mand+and+tact+repertoires.+In+R.+A.+Rehfeldt+%26+Y.+Barnes-Holmes+(Eds.),+Derived+relational+responding:+Applications+for+learners+with+autism+and+other+developmental+disabilities+(pp.+79%E2%80%93110).+New+Harbinger.&ots=vN5QEP_E-E&sig=b_k0HPbEB7Uc3iTx_x3BgvWy5tw&redir_esc=y#v=onepage&q&f=false
https://books.google.com.tw/books?hl=en&lr=&id=O0nDpwe45zgC&oi=fnd&pg=PA79&dq=LeBlanc,+L.+A.,+Dillon,+C.+M.,+%26+Sauter,+R.+A.+(2009).+Establishing+mand+and+tact+repertoires.+In+R.+A.+Rehfeldt+%26+Y.+Barnes-Holmes+(Eds.),+Derived+relational+responding:+Applications+for+learners+with+autism+and+other+developmental+disabilities+(pp.+79%E2%80%93110).+New+Harbinger.&ots=vN5QEP_E-E&sig=b_k0HPbEB7Uc3iTx_x3BgvWy5tw&redir_esc=y#v=onepage&q&f=false
https://doi.org/10.1080/09602011.2013.861352
https://doi.org/10.1177/00144029221137656
https://apps.apple.com/us/app/letmetalk/id919990138

communication for people with autism. Journal of Communication

Disorders, 31(2), 153-174. https://doi.org/10.1016/S0021-

9924(97)00087-7

Lloyd, L. L., Fuller, D. R., & Stratton, M. M. (1997). Introduction to symbols.
In L. L. Lloyd et al. (Eds.), Augmentative and alternative communication.
a handbook of principles and practices (pp. 43-47). Boston, MA: Allyn

and Bacon.

Lorah, E. R., Holyfield, C., Miller, J., Griffen, B., & Lindbloom, C. (2022). A
systematic review of research comparing mobile technology speech-
generating devices to other AAC modes with individuals with autism

spectrum disorder. Journal of Developmental and Physical

Disabilities, 34(2), 187-210. https://doi.org/10.1007/s10882-021-09803-y

Lorah, E. R., Tincani, M., Dodge, J., Gilroy, S., Hickey, A., & Hantula, D.
(2013). Evaluating picture exchange and the iPad™ as a speech
generating device to teach communication to young children with
autism. Journal of Developmental and Physical Disabilities, 25, 637-649.

https://doi.org/10.1007/s10882-013-9337-1

119


https://doi.org/10.1016/S0021-9924(97)00087-7
https://doi.org/10.1016/S0021-9924(97)00087-7
https://doi.org/10.1007/s10882-021-09803-y
https://doi.org/10.1007/s10882-013-9337-1

Lotherington, H., & Jenson, J. (2011). Teaching multimodal and digital literacy
in L2 settings: New literacies, new basics, new pedagogies. Annual
review of applied linguistics, 31, 226-246.

https://doi.org/10.1017/S0267190511000110

Lund, S. K., & Light, J. (2007). Long-term outcomes for individuals who use
augmentative and alternative communication: Part III-contributing

factors. Augmentative and Alternative Communication, 23(4), 323-335.

https://doi.org/10.1080/02656730701189123

Lynch, G. T. (2016). Pupil response as an indicator for phenotype in autism
spectrum disorder. Washington State University. Retrieved from

https://www.proquest.com/openview/c6leeld461c5b31aa561bc826e94afe

7/1?pg-origsite=gscholar&cbl=18750

Mandak, K., O’Neill, T., Light, J., & Fosco, G. M. (2017). Bridging the gap
from values to actions: A family systems framework for family-centered

AAC services. Augmentative and Alternative Communication, 33(1), 32-

41. https://doi.org/10.1080/07434618.2016.1271453

Marckel, J. M., Neef, N. A., & Ferreri, S. J. (2006). A preliminary analysis of

teaching improvisation with the picture exchange communication system

120


https://doi.org/10.1017/S0267190511000110
https://doi.org/10.1080/02656730701189123
https://www.proquest.com/openview/c61ee1d461c5b31aa561bc826e94afe7/1?pq-origsite=gscholar&cbl=18750
https://www.proquest.com/openview/c61ee1d461c5b31aa561bc826e94afe7/1?pq-origsite=gscholar&cbl=18750
https://doi.org/10.1080/07434618.2016.1271453

to children with autism. Journal of Applied Behavior Analysis, 39(1), 109-

115. https://doi.org/10.1901/jaba.2006.131-04

Martens, B. K., Witt, J. C., Elliott, S. N., & Darveaux, D. X. (1985). Teacher
judgments concerning the acceptability of school-based

interventions. Professional Psychology: Research and Practice, 16(2),

191-198. https://psycnet.apa.org/doi1/10.1037/0735-7028.16.2.191

Martin, S., & Crawford, C. (2004). Preservice Educators and the Integration of
Technology to Meet State and National Standards. In R. Ferdig, C.
Crawford, R. Carlsen, N. Davis, J. Price, R. Weber & D. Willis
(Eds.), Proceedings of SITE 2004--Society for Information Technology &
Teacher Education International Conference (pp. 4938-4941). Atlanta,
GA, USA: Association for the Advancement of Computing in Education
(AACE). Retrieved February 24, 2023, pilgrim

from https://www.learntechlib.org/primary/p/13210

McLay, L., Carnett, A., Van der Meer, L., & Lang, R. (2015). Using a video
modeling-based intervention package to toilet train two children with
autism. Journal of Developmental and Physical Disabilities, 27,431-451.

https://doi.org/10.1007/s10882-015-9426-4

121


https://doi.org/10.1901/jaba.2006.131-04
https://psycnet.apa.org/doi/10.1037/0735-7028.16.2.191
https://www.learntechlib.org/primary/p/13210/
https://doi.org/10.1007/s10882-015-9426-4

McLay, L., Schifer, M. C., Van der Meer, L., Couper, L., McKenzie, E.,
O’Reilly, M. F., & Sutherland, D. (2017). Acquisition, preference, and
follow-up comparison across three AAC modalities taught to two children
with autism spectrum disorder. International Journal of Disability,
Development and Education, 64(2), 117-130.

https://doi.org/10.1080/1034912X.2016.1188892

McNaughton, D., & Light, J. (2013). The iPad and mobile technology
revolution: Benefits and challenges for individuals who require
augmentative and alternative communication. Augmentative and
Alternative Communication, 29(2), 107-116.

https://doi.org/10.3109/07434618.2013.784930

McNaughton, D., Rackensperger, T., Benedek-Wood, E., Krezman, C.,
Williams, M. B., & Light, J. (2008). “A child needs to be given a chance
to succeed”: Parents of individuals who use AAC describe the benefits
and challenges of learning AAC technologies. Augmentative and
Alternative Communication, 24(1), 43-55.

https://doi.org/10.1080/07434610701421007

122


https://doi.org/10.1080/1034912X.2016.1188892
https://doi.org/10.3109/07434618.2013.784930
https://doi.org/10.1080/07434610701421007

Mirenda, P. (2003). Toward functional augmentative and alternative
communication for students with autism: Manual signs, graphic symbols,

and voice output communication aids. Language, Speech, and Hearing

Services in Schools, 34, 203-216. https://doi.org/10.1044/0161 -

1461(2003/017)

Mirenda, P. (2009). Promising innovations in AAC for individuals with autism

spectrum disorders. Perspectives on Augmentative and Alternative

Communication, 18(4), 112-113.

Mirenda, P., & Fossett, B. (2002). Augmentative and alternative communication
systems. A picture’s worth: PECS and other visual communication

strategies in autism, 43-66.

Mirenda, P., & lacono, T. (2009). Autism spectrum disorders and AAC. Brookes

Publishing.

Mirenda, P., & Schuler, A. L. (1988). Augmenting communication for persons
with autism: Issues and strategies. Topics in Language Disorders, 9(1),

24-43.

Mubharib, R., Alzrayer, N. M., Wood, C. L., & Voggt, A. P. (2019). Backward

chaining and speech-output technologies to enhance functional

123


https://doi.org/10.1044/0161-1461(2003/017)
https://doi.org/10.1044/0161-1461(2003/017)

communication skills of children with autism spectrum disorder and
developmental disabilities. Augmentative and Alternative Communication,

35(4), 251-262. https://doi.org/10.1080/07434618.2019.1704433

Murray, D. K. (2011). Autism and information technology: therapy with

computers. In Autism and Learning (Classic Edition) (pp. 98-113). David

Fulton Publishers, London Routledge.

Muttiah, N., Gormley, J., & Drager, K. D. (2022). A scoping review of
augmentative and alternative communication (AAC) interventions in low-

and middle-income countries (LMICs). Augmentative and Alternative

Communication, 38(2), 123-134.

https://doi.org/10.1080/07434618.2022.2046854

Nelson, N. W. (1992). Performance is the prize: Language competence and
performance among AAC users. Augmentative and Alternative

Communication, 8(1), 3-18.

https://doi.org/10.1080/07434619212331276003

Olive, M. L., Lang, R. B., & Davis, T. N. (2008). An analysis of the effects of

functional communication and a voice output communication aid for a

124


https://doi.org/10.1080/07434618.2019.1704433
https://doi.org/10.1080/07434618.2022.2046854
https://doi.org/10.1080/07434619212331276003

child with autism spectrum disorder. Research in Autism Spectrum

Disorders, 2(2), 223-236. https://doi.org/10.1016/1.rasd.2007.06.002

Orsmond, G. 1., Krauss, M. W., & Seltzer, M. M. (2004). Peer relationships and
social and recreational activities among adolescents and adults with

autism. Journal of Autism and Developmental Disorders, 34, 245-256.

https://doi.org/10.1023/B:JADD.0000029547.96610.df

Parker, R. 1., Vannest, K. J., Davis, J. L., & Sauber, S. B. (2011). Combining
nonoverlap and trend for single-case research: Tau-U. Behavior

Therapy, 42(2), 284-299. https://doi.org/10.1016/j.beth.2010.08.006

Parsonson, B. S., & Baer, D. M. (1978). Training Generalized Improvisation of
Tools by Preschool Children 1. Journal of Applied Behavior

Analysis, 11(3), 363-380.

Pelios, L. V., & Lund, S. K. (2001). A selective overview of issues on
classification, causation, and early intensive behavioral intervention for
autism. Behavior Modification, 25, 678—697.

https://doi.org/10.1177/0145445501255002

Pickles, A., Anderson D. K., & Lord K. (2014). Heterogeneity and plasticity in

the development of language: a 17-year follow-up of children referred

125


https://doi.org/10.1016/j.rasd.2007.06.002
https://doi.org/10.1023/B:JADD.0000029547.96610.df
https://doi.org/10.1016/j.beth.2010.08.006
https://doi.org/10.1177/0145445501255002

early for possible autism. Journal of Child Psychology and Psychiatry,

55(12) 1354-1362. https://doi.org/10.1111/j¢cpp.12269

Pilgrim, J., Bledose, C., & Reily, S. (2012): New technologies in classroom.

Delta Kappa Gamma Bulletin, 78(4), 1-8.

Porter, G., & Cafiero, J. M. (2009). Pragmatic organization dynamic display
(PODD) communication books: A promising practice for individuals with

autism spectrum disorders. Perspectives on Augmentative and Alternative

Communication, 18(4), 121-129. https://doi.org/10.1044/aac18.4.121

Prentice, J. S. (2022). How are children and young people (CYP) with an autism
spectrum diagnosis supported to understand autism and their

diagnosis? (Doctoral dissertation, University of Birmingham).

Quist, R. W., & Lloyd, L. L. (1996). Advances in AAC technology:
Communications aids. Contemporary Education, 68(1), 13. Retrieved

from https://0-www.proquest.com.opac.lib.ntnu.edu.tw/scholarly-

journals/advances-aac-technology-communications-

aids/docview/1291670061/se-2

Rackensperger, T. (2012). Family influences and academic success: The

perceptions of individuals using AAC. Augmentative and Alternative

126


https://doi.org/10.1111/jcpp.12269
https://doi.org/10.1044/aac18.4.121
https://0-www.proquest.com.opac.lib.ntnu.edu.tw/scholarly-journals/advances-aac-technology-communications-aids/docview/1291670061/se-2
https://0-www.proquest.com.opac.lib.ntnu.edu.tw/scholarly-journals/advances-aac-technology-communications-aids/docview/1291670061/se-2
https://0-www.proquest.com.opac.lib.ntnu.edu.tw/scholarly-journals/advances-aac-technology-communications-aids/docview/1291670061/se-2

Communication, 28(2), 106-116.

https://doi.org/10.3109/07434618.2012.677957

Reichle, J., & Wacker, D. (2017). Functional communication training for
problem behavior. New York: Guilford Press.

https://doi.org/10.1007/s10803-020-04451-1

Reimers, T. M., Wacker, D. P., Cooper, L. J., & DeRaad, A. O. (1992). Clinical
evaluation of the variables associated with treatment acceptability and

their relation to compliance. Behavioral Disorders, 18 (1), 67-76.

https://doi.org/10.1177/019874299201800108

Richards, S. B., Taylor, R. L., Ramasamy, R., & Richards, R. Y. (1999). Single
subject research: Applications in education and educational settings (pp.

164-170). San Diego, CA: Singular Publishing Group.

Riley-Tillman, T. C., Burns, M. K., & Kilgus, S. (2020). Evaluating educational
interventions: Single-case design for measuring response to intervention.

Guilford Publications.

Rispoli, M. J., Franco, J. H., Van der Meer, L., Lang, R., & Camargo, S. P. H.
(2010). The use of speech generating devices in communication

interventions for individuals with developmental disabilities: A review of

127


https://doi.org/10.3109/07434618.2012.677957
https://doi.org/10.1007/s10803-020-04451-1
https://doi.org/10.1177/019874299201800108

the literature. Developmental Neurorehabilitation, 13(4), 276-293.

https://doi.org/10.3109/17518421003636794

Romski, M. A., & Sevcik, R. A. (1996). Breaking the speech barrier: Language
development through augmented means (pp. 115-116). Baltimore:

Brookes.

Romski, M., & Sevcik, R. A. (2005). Augmentative communication and early
intervention: Myths and realities. Infants & Young Children, 18(3), 174-

185.

https://journals.lww.com/iycjournal/fulltext/2005/07000/Teaching_Parent

s New Skills to Support Their Young.2.aspx?casa token=ve0TjjISkS

MAAAAA:4r4jULNciP_ KOOs3PfIJQAHPeDQSyA707f8rYRBzVNryX

qi6LDVxty]PJoN _6Um2VshEh9iN3M50Dreq9s7R1cGOTQ

Rosa-Lugo, L. 1., & Kent-Walsh, J. (2008). Effects of parent instruction on
communicative turns of Latino children using augmentative and

alternative communication during storybook reading. Communication

Disorders Quarterly, 30(1), 49-61. http://cdg.sagepub.com/

Rose, V., Trembath, D., Keen, D., & Paynter, J. (2016). The proportion of

minimally verbal children with autism spectrum disorder in a community-

128


https://doi.org/10.3109/17518421003636794
https://journals.lww.com/iycjournal/fulltext/2005/07000/Teaching_Parents_New_Skills_to_Support_Their_Young.2.aspx?casa_token=ve0TjjISkSMAAAAA:4r4jULNcjP_KOOs3PfIJQAHPeDQSyA7o7f8rYRBzVNryXqj6LDVxtyjPJoN_6Um2VshEh9jN3M5ODreq9s7R1cGOTQ
https://journals.lww.com/iycjournal/fulltext/2005/07000/Teaching_Parents_New_Skills_to_Support_Their_Young.2.aspx?casa_token=ve0TjjISkSMAAAAA:4r4jULNcjP_KOOs3PfIJQAHPeDQSyA7o7f8rYRBzVNryXqj6LDVxtyjPJoN_6Um2VshEh9jN3M5ODreq9s7R1cGOTQ
https://journals.lww.com/iycjournal/fulltext/2005/07000/Teaching_Parents_New_Skills_to_Support_Their_Young.2.aspx?casa_token=ve0TjjISkSMAAAAA:4r4jULNcjP_KOOs3PfIJQAHPeDQSyA7o7f8rYRBzVNryXqj6LDVxtyjPJoN_6Um2VshEh9jN3M5ODreq9s7R1cGOTQ
https://journals.lww.com/iycjournal/fulltext/2005/07000/Teaching_Parents_New_Skills_to_Support_Their_Young.2.aspx?casa_token=ve0TjjISkSMAAAAA:4r4jULNcjP_KOOs3PfIJQAHPeDQSyA7o7f8rYRBzVNryXqj6LDVxtyjPJoN_6Um2VshEh9jN3M5ODreq9s7R1cGOTQ
http://cdq.sagepub.com/

based early intervention programme. Journal of Intellectual Disability

Research, 60, 464—477. https://doi.org/10.1111/7ir.12284

Rush, D. D., M'Lisa, L. S., & Hanft, B. E. (2003). Coaching families and
colleagues: A process for collaboration in natural settings. Infants &
Young Children, 16(1), 33-47. Retrieved from

https://journals.lww.com/iycjournal/_layouts/15/oaks.journals/downloadp

df.aspx?an=00001163-200301000-

00005&casa_token=ZcYRkFigmvwAAAAA:t5SVKBxGslUxveZSmcMA

kmrJ1Q_5qg-EadShzPji-

JUDQPBg S49FsxuBsOgWsOn8hY4DTbrNbv7NeRso9qEZFtZsekA

Sankardas, S. A., Rajanahally, J. (2017). iPad: efficacy of electronic devices to
help children with autism spectrum disorder to communicate in the

classroom. Naseen: helping everyone achieve.

https://doi.org/10.1111/1467-9604.12160

Scheuermann, B., & Webber, J. (2002). Autism: Teaching DOES make a

difference. Belmont, CA: Wadsworth-Thomson Learning.

Schlosser, R. W., & Blischak, D. M. (2004). Effects of speech and print

feedback on spelling by children with autism. Journal of Speech,

129


https://doi.org/10.1111/jir.12284
https://journals.lww.com/iycjournal/_layouts/15/oaks.journals/downloadpdf.aspx?an=00001163-200301000-00005&casa_token=ZcYRkFiqmvwAAAAA:t5VKBxGslUxveZ5mcMAkmrJ1Q_5q-EadShzPji-JUDQPBg_S4gFsxuBsOqWs0n8hY4DTbrNbv7NgRso9qEZFtZsekA
https://journals.lww.com/iycjournal/_layouts/15/oaks.journals/downloadpdf.aspx?an=00001163-200301000-00005&casa_token=ZcYRkFiqmvwAAAAA:t5VKBxGslUxveZ5mcMAkmrJ1Q_5q-EadShzPji-JUDQPBg_S4gFsxuBsOqWs0n8hY4DTbrNbv7NgRso9qEZFtZsekA
https://journals.lww.com/iycjournal/_layouts/15/oaks.journals/downloadpdf.aspx?an=00001163-200301000-00005&casa_token=ZcYRkFiqmvwAAAAA:t5VKBxGslUxveZ5mcMAkmrJ1Q_5q-EadShzPji-JUDQPBg_S4gFsxuBsOqWs0n8hY4DTbrNbv7NgRso9qEZFtZsekA
https://journals.lww.com/iycjournal/_layouts/15/oaks.journals/downloadpdf.aspx?an=00001163-200301000-00005&casa_token=ZcYRkFiqmvwAAAAA:t5VKBxGslUxveZ5mcMAkmrJ1Q_5q-EadShzPji-JUDQPBg_S4gFsxuBsOqWs0n8hY4DTbrNbv7NgRso9qEZFtZsekA
https://journals.lww.com/iycjournal/_layouts/15/oaks.journals/downloadpdf.aspx?an=00001163-200301000-00005&casa_token=ZcYRkFiqmvwAAAAA:t5VKBxGslUxveZ5mcMAkmrJ1Q_5q-EadShzPji-JUDQPBg_S4gFsxuBsOqWs0n8hY4DTbrNbv7NgRso9qEZFtZsekA
https://doi.org/10.1111/1467-9604.12160

Language, and Hearing Research, 47(4), 848-862.

https://doi.org/10.1044/1092-4388(2004/063)

Schlosser, R. W., & Koul, R. K. (2015). Speech output technologies in
interventions for individuals with autism spectrum disorders: A scoping
review. Augmentative and Alternative Communication, 31(4), 285-3009.

https://doi.org/10.3109/07434618.2015.1063689

Schlosser, R. W., Flynn, S., Sorce, J. F., & Abramson, J. (2012). Applying
technology to visually support language and communication in
individuals with autism. Journal of Autism and Developmental

Disorders, 42, 1228-1235. https://do1.org/10.1007/s10803-011-1304-z

Schwartz, I. S., & Baer, D. M. (1991). Social validity assessments: Is current
practice state of the art?. Journal of Applied Behavior Analysis, 24(2),

189-204. https://doi.org/10.1901/jaba.1991.24-189

Sevcik, R. A., & Romski, M. (2007). Children, families, clinicians, and
AAC. Perspectives on Augmentative and Alternative

Communication, 16(3), 7-9. https://doi.org/10.1044/aac16.3.7

Sevcik, R. A., Romski, M. A., & Adamson, L. B. (2004). Research directions in

augmentative and alternative communication for preschool

130


https://doi.org/10.1044/1092-4388(2004/063)
https://doi.org/10.3109/07434618.2015.1063689
https://doi.org/10.1007/s10803-011-1304-z
https://doi.org/10.1901/jaba.1991.24-189
https://doi.org/10.1044/aac16.3.7

children. Disability and Rehabilitation, 26(21-22), 1323-1329.

https://doi.org/10.1080/09638280412331280352

Shane, H.C., Laubscher, E.H., Schlosser, R.W., Flynn, S., Sorce, J. F., &
Abramson J. (2012). Applying Technology to Visually Support Language
and Communication in Individuals with Autism Spectrum
Disorders. Journal of Autism Developmental Disorders 42, 1228—1235.

https://doi.org/10.1007/s10803-011-1304-z

Shepley, C., Shepley, S., Spriggs, A., & O'Neill, K. (2025). Generalization in
Single-Case Research: A Review of Inclusion, Prevalence, and
Rigor. Single Case in the Social Sciences, 2(2), 38-53.

https://doi.org/10.15763/1ssn.1936-9298.2025.2.2.38-53

Shinohara, K., & Wobbrock, J. O. (2011). In the shadow of misperception:
Assistive technology use and social interactions. In Proceedings of the
SIGCHI Conference on Human Factors in Computing Systems (pp. 705—
714). New York, NY: Association for Computer Machinery.

https://doi.org/10.1145/1978942.1979044

Sigafoos, J., Drasgow, E., Halle, J. W., O'reilly, M., Seely-York, S., Edrisinha,

C., & Andrews, A. (2004a). Teaching VOCA use as a communicative

131


https://doi.org/10.1080/09638280412331280352
https://doi.org/10.1007/s10803-011-1304-z
https://doi.org/10.15763/issn.1936-9298.2025.2.2.38-53
https://doi.org/10.1145/1978942.1979044

repair strategy. Journal of Autism and Developmental Disorders, 34, 411-

422. https://doi.org/10.1023/B:JADD.0000037417.04356.9¢

Sigafoos, J., Drasgow, E., Reichle, J., O'Reilly, M., Green, V. A., & Tait, K.
(2004b). Tutorial: teaching communicative rejecting to children with
severe disabilities. American Journal of Speech-Language

Pathology, 13(1) 31-42. https://doi.org/10.1044/1058-

0360(2004/005)

Sigafoos, J., Mirenda, P. (2002). Strengthening communicative behaviors for
gaining access to desired items and activities. Exemplary practices for
beginning communicators: Implications for AAC (pp. 123-256).

Baltimore: Paul H. Brookes Publishing Co.

Skinner, B. F. (1957). Verbal behavior. New Y ork: Appleton-Century-Crofts.

Smith, J., Hand, L., & Dowrick, P. W. (2014). Video feedforward for rapid
learning of a picture-based communication system. Journal of Autism and

Developmental Disorders, 44, 926-936. https://doi.org/10.1007/s10803-

013-1946-0

Sonawane, J. V., & Varshneya, H. (2020). AVAZ application (trial version)-A

voice for the nonverbal children with autism spectrum disorder: A pilot

132


https://doi.org/10.1023/B:JADD.0000037417.04356.9c
https://doi.org/10.1044/1058-0360(2004/005)
https://doi.org/10.1044/1058-0360(2004/005)
https://doi.org/10.1007/s10803-013-1946-0
https://doi.org/10.1007/s10803-013-1946-0

study. The Indian Journal of Occupational Therapy, 52(1), 8-11.

https://doi.org/10.4103/ijoth.ijoth_2 20

Sparrow, S. S., Cicchetti, D. V, & Saulnier, C. A. (2016). Vineland Adaptive
Behavior Scales (3rd ed.). Pearson. Circle Pines, MN: American

Guidance Service.

Sparrow, S. S., Cicchetti, D. V., & Balla, D. A. (2005). Vineland adaptive
behavior scales Vineland-1I: Survey forms manual. Minneapolis, MN:

Pearson.

Spaulding, S. A., Irvin, L. K., Horner, R. H., May, S. L., Emeldi, M., Tobin, T.
J., & Sugai, G. (2010). Schoolwide social-behavioral climate, student
problem behavior, and related administrative decisions: Empirical patterns

from 1,510 schools nationwide. Journal of Positive Behavior

Interventions, 12(2), 69-85. https://doi.org/10.1177/1098300708329011

Srinivasan, S., Mathew, S. N., & Lloyd, L. L. (2011). Insights into
communication intervention and AAC in South India: A mixed-methods
study. Communication Disorders Quarterly, 32(4), 232-246.

https://doi.org/10.1177/1525740109354775

133


https://doi.org/10.4103/ijoth.ijoth_2_20
https://doi.org/10.1177/1098300708329011
https://doi.org/10.1177/1525740109354775

Srinivasan, S., Patel, S., Khade, A., Bedi, G., Mohite, J., Sen, A., & Poovaiah,
R. (2022). Efficacy of a novel augmentative and alternative
communication system in promoting requesting skills in young children
with Autism Spectrum Disorder in India: A pilot study. Autism &
Developmental Language Impairments, 7, 23969415221120749.

https://doi.org/10.1177/23969415221120749

Still, K., Rehfeldt, R. A., Whelan, R., May, R., & Dymond, S. (2014).
Facilitating requesting skills using high tech augmentative and alternative
communication devices with individuals with autism spectrum disorders:

A systematic review. Research in Autism Spectrum Disorders, 8(9), 1184-

1199. http://dx.doi.org/10.1016/1.rasd.2014.06.003

Stokes, T. F., & Baer, D. M. (1977). An implicit technology of generalization
1. Journal of Applied Behavior Analysis, 10(2), 349-367.

https://doi.org/10.1901/jaba.1977.10-349

Sturm, J. M., & Clendon, S. A. (2004). Augmentative and alternative
communication, language, and literacy: Fostering the relationship. Topics
in Language Disorders, 24(1), 76-91.

http://dx.doi.org/10.1097/00011363-200401000-00008

134


https://doi.org/10.1177/23969415221120749
http://dx.doi.org/10.1016/j.rasd.2014.06.003
https://doi.org/10.1901/jaba.1977.10-349
http://dx.doi.org/10.1097/00011363-200401000-00008

Sundberg, M. L., & Michael, J. (2001). The benefits of Skinner’s analysis of
verbal behavior for children with autism. Behavior Modification, 25(5),

698-724. https://doi.org/10.1177/0145445501255003

Sutton, A., Trudeau, N., Morford, J. P., Smith, M. M., & Mascolo, M. E. (2022).
Expressive and receptive performance with graphic symbol sentences by
individuals who use aided communication. Augmentative and Alternative
Communication, 38(3), 135-147.

https://doi.org/10.1080/07434618.2022.2085623

Syriopoulou-Delli, C. K., & Eleni, G. (2022). Effectiveness of different types of
Augmentative and Alternative Communication (AAC) in improving
communication skills and in enhancing the vocabulary of children with

ASD: A review. Review Journal of Autism and Developmental

Disorders, 9(4), 493-506. https://doi.org/10.1007/s40489-021-00269-4

Tager-Flusberg, H., & Kasari, C. (2013). Minimally verbal school-aged children
with autism spectrum disorder: The neglected end of the spectrum. Autism

research, 6(6), 468-478. https://doi.org/10.1002/aur.1329

135


https://doi.org/10.1177/0145445501255003
https://doi.org/10.1080/07434618.2022.2085623
https://doi.org/10.1007/s40489-021-00269-4
https://doi.org/10.1002/aur.1329

Tantam, D. (2003). The challenge of adolescents and adults with Asperger
syndrome. Child & Adolescent Psychiatric Clinics of North America, 12,

143-163. https://doi.org/10.1016/S1056-4993(02)00053-6

Tawney, J. W., & Gast, D. L. (1984). Single subject research in special

education (pp. 121-123). Columbus, Ohio: C.E. Merrill Pub. Co.

Tetzchner, S., & Jensen, M. (Eds.). (1996). Augmentative and Alternative

Communication: European Perspectives (Vol. 48). Wiley.

Thiemann-Bourque, K. S., Brady, N. C., & Fleming, K. K. (2017). Symbolic
play of preschoolers with complex communication needs. Augmentative
and Alternative Communication, 33(1), 57-67.

https://doi.org/10.1080/07434618.2016.1271833

Thompson, R. M., & Johnston, S. (2012). Initial investigation using an iPod-
based speech-generating device shows promise for increasing functional
communication skills for individuals with severe and multiple disabilities.
Evidence-Based Communication Assessment and Intervention, 6(2), 88-

92. https://doi.org/10.1080/17489539.2012.702095

Trudeau, N., Sutton, A., Dagenais, E., De Broeck, S., & Morford, J. (2007).

Construction of graphic symbol utterances by children, teenagers, and

136


https://doi.org/10.1016/S1056-4993(02)00053-6
https://doi.org/10.1080/07434618.2016.1271833
https://doi.org/10.1080/17489539.2012.702095

adults: The effect of structure and task demands. Journal of Speech

Language and Hearing Research. https://doi.org/10.1044/1092-

4388(2007/092)

Van der Meer, L. A. J., & Rispoli, M. (2010). Communication interventions
involving speech-generating devices for children with autism: A review of
the literature. Developmental Neurorehabilitation, 13(4), 294-306.

https://doi.org/10.3109/17518421003671494

Van der Meer, L., Didden, R., Sutherland, D., O’Reilly, M. F., Lancioni, G. E.,
& Sigafoos, J. (2012). Comparing three augmentative and alternative
communication modes for children with developmental
disabilities. Journal of Developmental and Physical Disabilities, 24, 451-

468. https://doi.org/10.1007/s10882-012-9283-3

Van der Meer, L., Kagohara, D., Roche, L., Sutherland, D., Balandin, S., Green,
V. A., & Sigafoos, J. (2013). Teaching multi-step requesting and social
communication to two children with autism spectrum disorders with three

AAC options. Augmentative and Alternative Communication, 29(3), 222-

234. https://doi.org/10.3109/07434618.2013.815801

137


https://doi.org/10.1044/1092-4388(2007/092)
https://doi.org/10.1044/1092-4388(2007/092)
https://doi.org/10.3109/17518421003671494
https://doi.org/10.1007/s10882-012-9283-3
https://doi.org/10.3109/07434618.2013.815801

Van Laarhoven, T., Zurita, L. M., Johnson, J. W., Grider, K. M., & Grider, K. L.
(2009). Comparison of Self, Other, and Subjective Video Models for
Teaching Daily Living Skills to Individuals with Developmental
Disabilities. Education and Training in Developmental Disabilities, 44(4),

509-522. http://www.jstor.org/stable/24234259

Vannest, K. J., & Ninci, J. (2015). Evaluating intervention effects in single-case
research designs. Journal of Counseling & Development, 93(4), 403-411.

https://doi.org/10.1002/jcad. 12038

Vannest, K. J., Parker, R. 1., Gonen, O., & Adiguzel, T. (2016). Single Case
Research: web-based calculators for SCR analysis. (Version 2.0) [Web-
based application]. College Station, TX: Texas A&M University.
Retrieved Friday 29th December 2023. Available

from singlecaseresearch.org.

Wendt, O., Hsu, N., Simon, K., Dienhart, A., & Cain, L. (2019). Effects of an
1Pad-based speech-generating device infused into instruction with the
picture exchange communication system for adolescents and young adults

with severe autism spectrum disorder. Behavior Modification, 43(6), 898-

932. https://doi.org/10.1177/0145445519870552

138


http://www.jstor.org/stable/24234259
https://doi.org/10.1002/jcad.12038
http://www.mogonen.com/
http://www.tufanadiguzel.com/
http://www.singlecaseresearch.org/
https://doi.org/10.1177/0145445519870552

Wetherby, A. M., & Prizant, B. M. (2000). Autism spectrum disorders: A

transactional developmental perspective. Baltimore: Paul H. Brookes.

Wetherby, A. M., Yonclas, D. G., & Bryan, A. A. (1989). Communicative
profiles of preschool children with handicaps: Implications for early
identification. Journal of Speech and Hearing Disorders, 54, 148—158.

https://doi.org/10.1044/jshd.5402.148

White, O. R., & Haring, N. G. (1980). Exceptional teaching (2nd ed.). Merrill.

Witt, J. C., & Elliot, S. N. (1982). The response cost lottery: A time efficient and
effective classroom intervention. Journal of School Psychology, 20(2),

155-161. https://doi.org/10.1016/0022-4405(82)90009-7

Wolery, M., Bailey, D. B., & Sugai, G. M. (1988). Effective teaching: Principles
and procedures of applied behavior analysis with exceptional students.

Allyn and Bacon.

139


https://doi.org/10.1044/jshd.5402.148
https://doi.org/10.1016/0022-4405(82)90009-7




Appendix A: Consent Letter

Consent form to participate in research.

Dear Parents,

I'am Chen Mew Ling, a graduate student at the Department of Special Education at National
Taiwan Normal University. I am currently conducting research” The Effectiveness of Augmentative and
Alternative Communication for Developing Requesting Skill in Children with Autism Spectrum
Disorder.”

I hope that the parents and teachers can understand the importance of requesting skill in the child’s daily
life.

The collection of data when the child participates in the activities will be at the convenience of
the parents and teachers. The personal information in the research will be kept confidential. Only my
supervisor and I will have access to the files and video tapes. The name of the child will be anonymized
and not be used in any reports or publications resulting from the study. During the process, the
participant has a right to withdraw from the research at any point of time. Any hard copies of research
information will be kept digitally and always stored under encryption.

Your participation is of great significance in this research and will be of great help and
contribution to the field of autism spectrum disorder. If you understand the above instruction and agree to
participate in the research on behalf of your child please check and sign below to confirm your

agreement. If you have any questions please contact me via email mewling81(@gmail.com. I would like

to express my sincere gratitude for your enthusiastic participation and support. Thank you!

Best wishes.

Department of Special Education,

National Taiwan Normal University

Supervising Professor: Ching-Yi Liao

Graduate student: Mew Ling Chen
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Appendix B: MSWO Data Preference Assessment Sheet

Item A: Sum of trial #s for A:
Item B: Sum of trial #s for B:
Item C: Sum of trial #s for C:
Date Date
Child name Child name
Teacher name Teacher name
Trials | Items selected | Placement of items selected Trials | Items selected | Placement of items selected
1 1
2 2
3 3
4 4
5 5
6 6
7 7
Date
Child name
Teacher name Highest preferred items (lowest
Trials Items selected | Placement of items selected summed trial #s):
1
> Moderately preferred items (moderate
3 summed trial #s):
4 . .
5 Lowest preferred items (highest
6 summed trial #s):
7
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Appendix C: Data Coding form for Event Recording

Event Recording Form
Students Name:
Date:

Definition of the behavior:

Researchers Name:

Time:

Date

Time
Start Stop

Notations of
occurrences

Total occurrences of
Each Session

Percentage of Number of occurrences of each session: (no. of behavior occurred / total no of

trial*100)

Note. Adapted from “Applied behavior analysis for teachers.” Alberto, P., Troutman, A. C.,

Axe, J. B. (2006). Upper Saddle River, NJ: Pearson Merrill Prentice Hall.
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Appendix D: Procedural Fidelity Intervention Data Sheet

Intervention for requesting procedural fidelity

Participant sits with
AAC device in front
of them

Yes [l No [l NA | Move the correct | Yes [l No [l NA M

item to the student
when response is
correct and let them
play for 2 minutes

Instructions given to
the student that the
study is going to start
and question is asked

Yes [l No [l NA M | If no response, then | Yes [JJjj No [l NA M

prompt is added

Ask the question for
the item to be
requested.

Yes [l No [l NA M | Same steps repeated | Yes ] No Il NA [l

until 10 offers are
made

Wait about 30
seconds for response

Yes [l No [l NA &

Turn Step 1

Step 2

Step 3

Step 4 Step 5 Step 6 Step 7

— |0 |0 |J|N [N [N |—

0

Mark C (correct) or IN (incorrect) for implementation of steps for each participant.

Turn refers to each question asked to the child where he is expected to request using the AAC

device.

Score: (number of steps correctly implemented) / (number of steps correctly implemented +

number of steps incorrectly implemented) x 100%.
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Appendix E: Social Validity

The Social Validity Form

the targeted goal.

Strongly | Disagree | Slightly | Agree Strongly
Disagree Agree Agree
Did this intervention 1 2 3 4 5
target an important goal?
The child’s behavioral 1 2 3 4 5
concerns warranted the
use of this intervention.
The intervention 1 2 3 4 5
procedures were
reasonable for the
classroom.
The intervention 1 2 3 4 5
procedures were put in
place as designed.
The intervention improved | 1 Y 3 4 5
the concern.
The intervention achieved | 1 2 3 4 5

Note. Adapted from modified version of the Treatment Acceptability Rating
Form—Revised (TARF-R); “Clinical evaluation of the variables associated with
treatment acceptability and their relation to compliance.” T. M. Reimers, D. P.
Wacker,., L. J., Cooper, & A. O. DeRaad, (1992). Behavioral Disorders, 18(1),

67-76.
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