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ABSTRACT
Fine motor skills are important for children to participate in their occupations,
including self-care, productivity and leisure. The deficits of fine motor skills are common
in children with autism spectrum disorder (ASD), and as a result, they experience
difficulties performing daily tasks. Digital devices, such as touch screen devices, has been
found to support children with disabilities learn and develop their life skills (Alaniz et al.,
2015; Dehghan et al., 2017; Seo, 2018). However, a lack of training on how to use
applications and insufficient settings have discouraged occupational therapy practitioners
(OTPs) to continue using applications on a touch screen device, regardless of the
effectiveness (King et al., 2017; ). In this project, an application, Finger Up, has been
developed based on theoretical frameworks, evidence-based literature, and an online
survey completed by OTPs.
Results from the online survey revealed that the limitations of the existing

applications include 1) a lack of visual display for monitoring progress, 2) a lack of visual

rewards, 3) a lack of sound rewards, 4) a lack of visual effect for wrong answers, 5) a lack
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of sound effect for wrong answers, 6) busy background and sensitivity settings, and 7) not
colorful. The features suggested from the survey results are 1) simple to use, 2) simple
layout, 3) a timer, 4) sounding effect for wrong answers, 5) visual rewards, 6) visual effect,
7) simple instruction, and 8) setting a time limit for each game. OTPs will receive three
training sessions prior to the implementation of Finger Up with their clients. Once the
training sessions are complete, OTPs will use Finger Up with their clients, 5—11-year-old
children with ASD, in a 30-minute therapy session, 5 days a week, for 3 months. A pre-
and post-assessment will be conducted for comparison to investigate the effectiveness of
Finger Up. Long-term impacts of the program seek to improve the fine motor skills of
children with ASD using Finger Up with the suggested protocol and promote technology

use in occupational therapy.
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CHAPTER ONE — Introduction

Introduction

An occupation encompasses the activities we do in daily life, the things that make
us who we are and the things we do to make the most of life (Brown & Hollis, 2013).
Health, wellbeing, and life satisfaction are largely dependent upon the ability to engage in
meaningful occupations (Brown & Hollis, 2013). Occupations of children include play
and learning. When the ability to perform these occupations is affected by a condition, such
as autism spectrum disorder (ASD), a child’s independence, health and emotions will
consequently be impacted (Rodger & Ziviani, 2006).
Scope of the Problem

ASD is a developmental disorder that limits an individual’s ability to perform
occupations (self-care, productivity, leisure) independently and properly (Lord et al.,
2018). Creek and Bullock (2008) stated that how people engage in activities and their
development are influenced by environmental opportunities and barriers. The study further
explained that child development will not proceed normally if the child is deprived of a
normal range of purposeful activities (Creek & Bullock, 2008). According to the
Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) (American Psychiatric
Association, 2013), ASD is clinically characterized by different features, include
impairments in communication and social interaction, difficulties processing sensory
information and presence of restrictive repetitive and stereotypical behaviors, interests, or
activities (Kushki et a., 2011; Lord et al., 2018). Apart from these core deficits, ASD is

related to a high prevalence of fine motor difficulties and impairments in executive function



that lead to learning and performance of skilled motor tasks (Kushki et al., 2011). Both
gross and fine motor skills are important for a successful completion of daily tasks, such
as self-care, schoolwork, job duties and leisure activities (Kruger et al., 2019).
Implications of the Problem

Zikl et al. (2016) stated that children with ASD have a lower level of fine motor
skills compared to their gross motor skills. In 101 children aged 10—14 years old with ASD,
79% were found to have impairments in fine motor hand skills of the Movement
Assessment Battery for Children (Green et al., 2009). Fine motor skills occur when we
make movements using small muscles in our fingers, wrists, hands, and forearms
(MacDonald et al., 2013). Fine motor skills are used when completing self-care and school-
related tasks, such as dressing (tying shoelaces, doing zips or buttoning), eating (utilizing
cutlery, opening lunch boxes, or holding a cup), handwriting (writing or holding a pencil),
or using scissors (Kim et al., 2018; MacDonald et al., 2013). Children with ASD have
displayed a weakness in fine motor skills and this can lead to poor school performance,
which then contribute to low self-esteem, decreased confidence and a poor quality of life
(Bhat, 2021; Memari et al., 2015 Zikl et al., 2016).

In addition, Kruger et al. (2019) stated that there is a significant association between
these skills and the level of ASD. For instance, children with a more severe level of ASD
tend to have greater deficits in motor skills. In this study, those who actively participated
in physical education classes obtained higher scores in motor skills which are strongly
associated with independence level in activities of daily living (Kruger et al., 2019). Hirata

et al. (2014) also investigated and showed that children aged 7-16 years old with ASD who



have more difficulties with manual dexterity tend to have more severe social impairment.
Finally, a study also showed that fine motor skills are an important factor in cognitive
development in our early childhood and are a significant component of children’s activities
at school (Kim et al., 2018), rounding out the importance of fine motor skill development
and its impact on acquiring necessary performance skills throughout the life span.

Role of Occupational Therapy (OT)

The role of OT with children is to improve their independence skills, to help with
their ability to self-regulate their emotions and to guide them on how to effectively
participate in social interactions with others. ASD is categorized as a client factor according
to the Occupational Therapy Practice Framework (The American Journal of Occupational
Therapy, 2014) and can negatively impact the daily performance of children. The affected
client factors often accompanying ASD include gross and fine motor, concentration and
attention, social interaction, and communication skills (Lord et al., 2018). As a result, the
daily function of children with ASD is also affected, including their habits, routines, and
roles. For children with ASD, OT practitioners (OTPs) aim to help them develop skills for
daily living, for school-based activities, for fine motor skills, and for social interaction
skills (Hung & Fong, 2019; Dominguez-Lucio et al., 2022). Touch screen devices have
become effective intervention tools to use in OT. For instance, OTPs use applications on
touch screen devices with children with ASD to work on their social communication skills
(Hung & Fong, 2019). In addition, OTPs also motivate children with ASD by using
applications on a touch screen device to enhance their participation and engagement in

therapy sessions (Dominguez-Lucio et al., 2022).



Trend of using screen-based therapy

A study showed that technologies are not only commonly used for education in
developed countries, such as Japan and Europe, but they are also used in developing
countries, such as India and Africa (Hamidi et al., 2011). The trend of using technologies
for education is growing in both developed and developing countries to allow students to
learn effectively. However, compared to developed countries, developing countries are less
equipped with information and communication technology, which raised a concern for the
researchers (Hamidi et al., 2011). In addition, another study completed in Malawi, one of
the least-developed nations in the world, stated that there is a high rate of children who are
not in school and those who attend school do not learn to read or write (Horn, 2019).
Around 5,000 students are enrolled annually in a school situated in the capital city with
200 students sitting on the floor while one teacher holds up a single book (Horn, 2019). In
order to maximize the students’ learning capability, a non-profit organization, Imagine
Worldwide, conducted an experiment to test whether students can learn to read, write and
do basic math using technology with limited or no instructions from adults (Horn, 2019).
After 15 months of this experiment of using technology in teaching, the results showed that
66% of 1 billion students were able to read and answer single-digit addition and subtraction
(Horn, 2019). The results of this study suggested that children benefit from using
technology in learning educational skills.

In addition, according to a poll conducted by American Occupational Therapy
Association (AOTA), more than half of therapists have utilized mobile applications, in

their practices (Yamkovenko, 2018). Studies also stated that there are various advantages



to using a touch screen device with clients during therapy, including improved brain
function, longer concentration, enhanced speech, a significant decrease in stress level,
facilitation of opportunities to learn writing with fingers and improved numeracy skills
(Chmiliar, 2017). Using a touch screen device, such as an iPad, helps users complete daily
tasks and can easily accommodate different learning styles and the user’s current
knowledge (Allen et al., 2016). Mobile applications on devices allow users to access and
repeat using the materials that they can learn from anywhere without a time limit (Allen et
al., 2016). Users can also adjust the level of difficulty and the quantity and type of support
to help them learn (Akbulut & Cardak, 2012).
Proposed Solution

This doctoral project involved a participatory action research study designed to
investigate experiences using applications and tablet interventions addressing fine motor
skill in occupational therapy sessions. The results of the author’s original survey combined
with findings in evidence-based literature were then used to design a touch screen
application, Finger Up, for use in OT sessions focused on the development of fine motor
skills.

In future phases of this project, six children aged 5—11 years old with ASD will be
recruited. Three of the participants (experimental group) will use the newly developed
application on a touch screen device, such as an iPad; whereas others (control group) will
not have access to it for 3 months with a therapy session every day, 5 days a week. All
participants will receive a half hour therapy session during which three participants will

need to complete screen-based tasks while others complete paper-based tasks. Prior to and



after implementing this intervention, three fine motor subtests (fine manual control, manual
coordination, and fine motor composite) of the Movement Assessment Battery of Children
— 2" Edition (MABC-2) is administrated and conducted to each participant by OTPs.
Survey and/or interviews with parents and schoolteachers will be used to gather more
qualitative information. It is anticipated that outcomes will reveal participants from the
screen-based group will receive higher performance scores in three subtests of MABC-2
demonstrating more significant gains in fine motor skills when engaging in the use of
applications targeting fine motor skill improvement using a touch screen tablet.
It is hypothesized that the outcomes of the doctoral project will support these points:
- Children with ASD who utilize applications on a device during therapy session will
demonstrate average or above average scores in three fine motor subtests of

MABC-2 after 3-month implementation.

Participants who do not use applications on a device during therapy session will
produce the same grade (below average or well-below average) in three fine motor subtests

of MABC-2 after 12-week implementation.



CHAPTER TWO - Project Theoretical and Evidence Base

Introduction

This chapter presents an overview with a visual representation of a proposed
explanatory model of the present problem and the causal factors contributing to the impact
of the problem. The chapter then highlights the theoretical framework used for project
development and implementation.
Overview of the Problem

Fine motor skills are important to child development as they are the foundation for
the development of many other important skills in the future, such as writing and self-care
tasks. Children with autism spectrum disorder (ASD) commonly show signs of fine motor
deficits and other associated impairments. These deficits can negatively impact on their
daily activities and quality of life. With the increasing trend of using technology, more
schoolteachers and therapists use touch screen devices in teaching (Sung et al., 2016).
However, there are limits to the efficacy of existing applications dedicated to improvement
of fine motor skills.
Strengths and limitations of touch screen devices

Research showed that students with and without disabilities gained benefits from
using any technology, including touch screen devices; however there are concerns. King et
al. (2017) stated that some applications give “rewards” for incorrect answers which fails to
provide differential feedback between correct and incorrect answers. Hence, this can

potentially confuse users. Health professionals explained that it is essential to include



visual rewards and, visual displays to help monitor progress and a competition component
to encourage correct answers (King et al., 2017).
Explanatory visual model

During therapy sessions, applications became popular for therapists to use with the
client, and children with ASD have positive results on expressive and receptive language
and literacy skills when they spent 51% of their learning time in both school and home
settings on a touch screen device (Yamkovenko, 2018; King et al., 2013). However, the
limitations of applications and the lack of training to those who use the applications for
teaching raise concerns that these may not benefit child development, regardless of health
status. Other insufficient settings include giving “rewards” for incorrect answers, a lack of
visual rewards, visual display, and a competition component (King et al., 2017). In
addition, none of the existing applications have been targeted to people with ASD (Jones

et al., 2018). These results in continued reduced fine motor skills in children with ASD.



Figure 2.1

Explanatory Visual Model of Identified Problem
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Narrative of theoretical or conceptual frameworks

The first theory chosen is the Technology Acceptance Model (TAM). In terms of
the limitations of the existing applications, TAM will provide a clear view about significant
inclusions of an application to children with ASD. The TAM is a well-known model to
examine the use and acceptance of an information system by individual users (Lee et al.,
2003) and three key elements in the TAM explained include Perceived Usefulness (PU),
Perceived Ease Of Use (PEOU) and behavioral intention (Davis, 1989). PU is referred to
the potential user’s subjective probability that employs a particular application system that

will improve an individual’s work or life performance (Davis, 1989; Surendran, 2012).
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PEOU is defined as the degree to which individuals believe how simple it is to utilize the
technology (Davis, 1989; Surendran, 2012). Between PU and PEOU, and behavioral
intention, a sub-key element — attitude acts as a moderator which is directly affected by PU
and PEOU and defined as the user evaluation on the technology that includes positive or
negative reactions (Zhao et al., 2018). These positive and negative reactions will then
influence users’ behavioral intention towards the use of the technology (Zhao et al., 2018).

In addition, the Diffusion of Innovation (DOI) (Rogers, 2003) helps in
understanding how implementation will take place, what the facilitators and barriers are,
and whether the outcome may lead to either a success or failure. The DOI acts as a guide
to make it easier for implementation to take place and to help users recognize the
facilitators and barriers that may influence the program implementation. This theory
recognized the importance of implementation processes of the spread of innovations,
acknowledging that various implementation factors and approaches may lead to different
outcomes which are suggested to evaluate them when possible (Paina, 2019). According
to Rogers (2003), adopters have important perceptions about the features of the innovation,
including relative advantage, compatibility, complexity, trialability and observability. In
terms of relative advantage, more therapists are using a touch screen device, and this is
seen as an effective tool. Regarding compatibility, the existing applications are not
competitive due to the lack of tracking system. It was suggested that the applications should
include a tracking system which can be monitored, and the task should be more challenging
once the goals are achieved. In addition, the existing applications causes issues to prevent

therapists to use due to the lack of rewarding system and wrong reward for wrong answers.
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An application for children with ASD should be simple and easy to adapt with clear reward
system and instructions. Considering another innovation characteristics from the DOI,
trialability, the innovation will be ideally free for trial before purchasing any equipment or
software. Lastly, with observability, it is important that the adopters can clearly see the
benefits of the innovation, such as using applications on a touch screen device will benefit
children with ASD in learning.
Questions that guide the search of the literature

The search utilized CINAHL, PubMed and MEDLINE and the search terms
employed include autism spectrum disorder OR ASD OR autism; negative impact OR
impairment OR deficits; learning OR development OR performance; fine motor skills OR
handwriting skills OR hand strength; digital devices OR touch screen technology OR touch
screen device OR iPad; fine motor skills OR handwriting skills OR hand strength; cons OR
side effect OR negativity OR disadvantage. The inclusion criteria include articles published
between 2000 to 2020; peer-reviewed; English publication and age range was limited to 3
to 17 years.

Question 1: Is there evidence that ASD negatively impacts child’s developmental
skills, especially fine motor skills/handwriting skills?

Dewey et al. (2007) and Memari et al. (2015) found that children with ASD commonly
have motor impairment and require more support for learning and daily living due to its
deficits. Kruger, et al. (2019) explained that children with more severe ASD will
experience greater deficit in motor skills. Kruger, et al. (2019) and Memari et al. (2015)

found that there is a significant association between motor skills and participation in
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physical activity. Children who actively participate in physical activities tend to have
higher motor skills, however most of the children with ASD are inactive and factors that
limit their participation in physical activities, such as the lack of positive experiences in
exercises, constant filature, emotional deficits, and low self-esteem (Kruger, et al., 2019)
and Memari et al., 2015). As a result, this has negatively impacted on participation of
children with ASD in physical activities and has led to reduced functional ability in motor
skills (Kruger, et al., 2019) and Memari et al., 2015). A result of a study by Green et al.
(2009) showed that ASD children with an IQ lower than 70 were more impaired in motor
skills than those with IQ higher than 70. It further reported that ASD is a serious impact on
children’s motor skills that affects their psychological development and social interaction
skills and have more negative impacts on their daily lives and performance at home, school,
work, and their community (Green et al., 2009; Kruger, et al., 2019; Memari et al., 2015).

Question 2: Is there evidence that fine motor skills are important for child’s
development?

Fine motor skills are one of the unique and essential foundation skills in developing
handwriting and an effective component to develop social skills of children (Alaniz et al.,
2015; Dehghan et al., 2017; Seo, 2018). Fine motor skills have a strong association with
visual motor skills in children’s social competence and maturity (Dehghan et al., 2017).
Hence, fine motor skills can be used in conjunction with other effective factors to improve
social skills of children who have social deficits (Dehghan et al., 2017). In child
development, grip and pinch strength is particularly important for them to perform fine

motor tasks (Dehghan et al., 2017). The failure of performing fine motor tasks can
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negatively impact on children’s occupations including self-care, school, and leisure
activities (Dehghan et al., 2017; Seo, 2018). As a result, their self-esteem, confidence, and
quality of life are affected due to frustration caused by failure in performing daily tasks or
it can be difficult for them to succeed in life like their peers (Dehghan et al., 2017).

Question 3: Is there evidence that children with ASD will benefit from using
digital devices such as a touch screen device?

Allen et al. (2016) explained that using applications on a touch screen device can be an
easier way for individuals with ASD to adapt to accommodate different learning styles and
their current knowledge than face-to-face learning, due to the number of repetitions of
material to be learned and practiced, the quantity and type of scaffold to aid learning, and
the level of difficulty which can all be adjusted automatically based on the learner’s level
and response. This study further suggested that game-like applications promote motivation
and rehearse two key joint attention skills in children with ASD (Allen et al., 2016). In a
study from Cai et al. (2018), it stated that children with ASD can be benefited by
appropriate games that target their life skills and a game in one of the applications used in
the study allowed the participants who are 9—11-year-old children with ASD to transfer the
rules and skills that they have learnt from one game to another. In addition, research studies
from Kotakowska et al. (2017) and Stiller et al. (2019) showed that motor control supports
social engagement, emotional expression, and cognitive development. One of the effective
uses of tablets is video-based modelling, which the users video modelling with another
person as a model or video self-modelling (Kotakowska et al., 2017). Using a touch screen

device with appropriate applications improves manual dexterity and facilitate learning of
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academic content and for children from young age (Butler et al., 2019; Dessoye et al.,

2017).
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CHAPTER THREE - Overview of Current Approaches and Methods
Introduction
Hamidi et al. (2011) reported that technologies became commonly used in

educational and clinical settings in both developed and developing countries, due to the
fact that children with and without disabilities benefit from it. Children with disability have
demonstrated increased concentration span and improved engagement in class activities
using touch screen devices, such as a tablet. This chapter presents an overview of literature
on existing methods and approaches for addressing the proposed problem stated in Chapter
Two.
Evaluative Summary of Methods

Review of evidence reveals that children with ASD have higher level of fine motor
impairment compared to children without disability (Green et al., 2009). Fine motor
impairment can also negatively impact other learning areas, such as communication and
social interaction skills (Dehghan et al., 2017). As a result, the deficits identified under
individuals with ASD then negatively impact on their health and well-being. Touch screen
devices have become more popular to be used at school and practice (Sung et al., 2016).
However, the existing applications on the mobile device do not provide the maximized
support and assistance to users due to the limitations/gaps identified in Chapter Two (King
etal., 2017).

Although limited evidence found regarding using a touch screen device on children
with ASD, few studies identified the problems by addressing the limitations on some of

the existing application. Keywords and terms were used to locate relevant information



16

include autism, ASD, fine motor, hand strength, dexterity, touch screen device, digital
device, tablet, and technology. An iPad has been well-known as a touch screen device, and
this will also be used in the search.

Questions that guided the search of the literature included:

1. Isthere evidence of efficacy for interventions that successfully improve fine and/or
visual motor skills (involved handwriting skills) for children with autism spectrum
disorder (ASD)?

2. From hands-on/non-tablet therapy, is there evidence about who benefits most from
available handwriting/ fine and visual motor interventions? (specifically to
autism).

3. Fortouch screen devices, is there evidence about who benefits most from available
interventions?

Evidence Synthesis

A search of the literature on the search questions listed above was conducted utilizing
CINAHL, PubMed, Psychinfo, MEDLINE, OTeeker. The MeSH terms used in the search
include non-tablet/hands-on, tablet/iPad/touch screen/digital device/technology,
handwriting/fine motor/visual motor, primary school student/school-aged children,
autism/ASD/autism spectrum disorder/autistic, effectiveness/succe*. Inclusion criteria
included: 1) publication between 2000 to 2020, 2) peer-reviewed articles, 3) age group
between child to adolescent, and 4) published in English. Studies such as systematic
review, pilot study, narrative review, pre-test/post-test study, and randomized controlled

trial were excluded.
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Firstly, three studies with different interventions that successfully improve fine and
visual motor skills in children with ASD were found and reviewed. In the narrative study
from Ceccarelli et al. (2020), the authors completed a comprehensive search and 80% of
the studies revealed that fine motor skills were improved in children aged 3—12-year-old
with ASD by having average of 45-60 minutes of motor skills training for 6—-12 weeks.
Participants demonstrated significant positive results in fine motor abilities (fine motor
precision and fine motor integration), as tested by Movement Assessment Battery for
Children — Second Edition (MABC-2). In addition, Criss (2013) found that children aged
6—11-year-old with ASD displayed improvement in handwriting performance after
participating in six 30-minute intervention sessions with live sessions through web camera.
Activities in the intervention sessions include using a whiteboard to click and drawing on
the screen to complete interactive games and other activities, such as maze or writing. A
pilot study also showed that 36 children with the age of 5-12 and ASD displayed positive
results in fine motor skills after participating 8-week intervention with engaging in table-
top activities, also as tested by MABC-2.

In terms of non-tablet interventions, three studies were also reviewed, and
researchers found that children gained improvement with these interventions. However,
only one study specifically focused on the population of children with ASD (Carlson et al.,
2009). Both studies from Howe et al. (2013) and Kadar et al. (2020) assessed interventions
focusing on improving handwriting skills in children in mainstream. Howe et al. (2013)
suggested that the Handwriting Club model is a natural intervention that easily fits in

school curriculums and can be a short-term intervention to help and improve handwriting
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skills in children. On the other hand, Kadar et al. (2020) stated that the results of their study
were similar across samples with or without disabilities, hence, the authors suggested any
OT intervention with targeted goals such as handwriting can benefit to children in their
handwriting performance, regardless of their conditions. The results in a pilot study from
Carlson et al. (2013) demonstrated that a specific handwriting program named
‘Handwriting Without Tears’ has shown improvement in the participant’s ability to write
the letters utilized in the study, although the sample (N=2) in the study was small. The
authors suggested further studies are required.

Lastly, four studies were found and reviewed in available digital tablet-based
interventions in improving fine and visual motor skills in children with ASD. Consistently
across the studies, researchers found that using digital tablet-based interventions such as
an iPad, can not only be a motivating tool for children, but can also improve visual motor
integration, cognitive functional and social skills (Axford et al., 2018; Coutinho et al.,
2017; Dessoye et al., 2017; Esposito et al., 2017). Three out of four studies focused on
children with ASD and special needs (Coutinho et al., 2017; Dessoye et al., 2017; Esposito
et al,, 2017). A quasi-experimental group pretest-posttest study further showed that
participants who used an iPad for 10—12 minutes every day for 10 weeks were able to
transfer their visual motor skills from an iPad to pencil and paper (Dessoye et al., 2017).

Although most of the studies with available non-tablet interventions were conducted
in children without disabilities, evidence reviewed in this synthesis suggested that both
non-tablet and digital tablet-based interventions show effective and positive results in fine

and visual motor skills in primary school-aged children. Some studies significantly showed
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that digital tablet-use interventions motivate children with disabilities and improve their
handwriting skills. However, there is still no particular digital tablet-based intervention just
for children with ASD. Overall, an iPad with different applications is the most effective
and motivating tool for children, practitioners, and teachers. As mentioned earlier, children
with ASD were also able to transfer their visual motor skills to pencil and paper after
receiving a block of intervention (Dessoye et al., 2017). The intervention implemented in
the study included using handwriting application and visual motor games for 10-12
minutes daily for 10 weeks (Dessoye et al., 2017). Coutinho et al. (2017) suggested that
two 40-minute sessions every week for 10 weeks could be effective in improving visual
motor skills. In addition, Axford et al. (2018) recommended that using specific iPad
application for 30 minutes daily for 9 weeks are effective in improving visual motor skills
in children without disabilities. Evidence seems to suggest children without disability are
recommended to use the digital tablet-based intervention for longer duration, whereas
children with ASD or special needs should use shorter period. However, the digital tablet-
based intervention should be implemented with both children with and without disabilities
for 9-10-week intervention (Axford et al., 2018; Coutinho et al., 2017; Dessoye et al.,
2017; Esposito et al., 2017). Children with and without disabilities are also recommended
using specific applications that meet their targeted goals, such as handwriting or visual
motor integration skills (Axford et al., 2018; Coutinho et al., 2017; Dessoye et al., 2017;

Esposito et al., 2017).
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Conclusion

There is evidence supporting the efficacy of tablet-based intervention for fine motor
and visual motor skill development in children with ASD, such as increased motivation
and visual motor integration skills. However, greater specificity is needed in guidance of
digital tablet-use intervention as well as development of an application containing most-

effective features for the ASD population
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CHAPTER FOUR - Description of the Proposed Program

Introduction

This chapter provides an overview of the survey conducted in this project as a
guidance for the application development. The full logic model with details of the program
activities, outputs and the goals will also be shared.
Basis of Program

The author’s project aims to create an application for use with a tablet device. Existing
applications do not have key useful features making use of these less than ideal. This has
led to lower motivation to occupational therapy practitioners (OTPs)s to use touch screen
devices with children, although it helps their clients. The key elements Perceived
Usefulness (PU) and Perceived Ease Of Use (PEOU) from the Technology Acceptance
Model (TAM) were applied as guidance in the development of the application and this
project.
Practice Scenario

The application entitled, Finger Up, was designed to promote improvement of fine
motor skill. Finger Up consists of fine motor games designed for the learning needs
sometimes present for children with autism spectrum disorder (ASD). During the
development phase of Finger Up, data collection occurred using a Boston University
Internal Review Board (IRB) approved survey collecting quantitative and qualitative
responses on needs, experiences, and preferences of OTPs. According to the author’s
survey conducted in this project, more than 80% of the participants have used a touch

screen device and this indicates that the participants perceive that there is probability that
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using a touch screen device will improve performance in their clients. With a simple layout
and easy instruction, the application will lead to positive reaction and behavioral intention
on therapists. Analysis of feedback and data was important to determining key features for
the construction of Finger Up.
Development of Project using Original Survey Qutcomes
Participants

The inclusion criteria for the survey are 1) registered OTPs who work in pediatric
setting, 2) work in an English-speaking country, and 3) have a caseload with children with
ASD.
Data Collection Tools

The survey conducted in the author’s project include quantitative and qualitative
questions. Quantitative questions include multiple choices, multiple answers, and
dichotomous questions. In addition to that, open-end questions were included in the survey
exploring participants’ perspectives, experiences, and ideas on using application on a touch
screen device with children who have a diagnosis of ASD.
Data Collection Procedures

Qualtrics*™ software was used to collect survey data and a link to the survey was
shared on closed social media groups, email to closed OT groups and word of mouth.
Results

Overall, 82 individuals participated in the survey initially, however 69 OTPs met
the inclusion criteria. Sixty-one participants have used touch screen devices in their

practice before and at least 40 applications (applications) were listed and addressed that
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they have used in the past. The limitations of the existing applications identified include 1)
a lack of visual display for monitoring progress, 2) a lack of visual rewards, 3) a lack of
sound rewards, 4) a lack of visual effect for wrong answers, 5) a lack of sound effect for
wrong answers, 6) busy background and sensitivity settings, and 7) not colorful. More than
50% of the participants usually spent 5—-10 minutes in their 1-hour therapy sessions.
Eighteen participants personally think that a touch screen device will improve fine motor
skills of children with ASD; whereas 26 participants do not think that, and the rest did not
give an answer. More than 80% of the participants think that 4-6 games are the most
appropriate numbers of the game to be involved in the application. Features that all
participants would like to include in the application include 1) simple to use, 2) simple
layout, 3) a timer, 4) sounding effect for wrong answer, 5) visual rewards, 6) visual effect,
7) simple instruction, and 8) setting a time limit for each game.
Results from survey

What limitations have you found in the applications you have used? (you may
choose more than one answer).

o 27.54% reported other, including option scroll off the screen too quickly;
overly visual; the screen is too busy; lack of tactile stimulation; difficult to
navigate application for new users; challenges with functionality during
screen share; screen sensitivity; no funding for purchasing applications; and
do not think that students get the same benefits from online as a physical
activity.

e 20.29% reported lack of visual display to monitor progress
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14.49% reported lack of visual rewards

14.49% reported lack of sound rewards

11.59% reported lack of visual effect for wrong answers
5.8% reported lack of sound effect for wrong answers
4.35% reported not many games available

1.45% reported not colorful

How long do you use the device with your client during an hour therapy session?

69.56% selected 5—-10 minutes

17.38% selected 10—15 minutes

7.26% selected 15-20 minutes

5.8% selected 20—-30 minutes

What kind of features would you like to include in an application for children with

autism spectrum disorder that can benefit their fine motor skills? (You may choose more

than one answer).

14.49% reported simple to use

11.59% reported simple layout

10.14% reported a timer

10.14% reported sounding effects for incorrect answers (i.e. music, words
“Try again’)

8.69% reported visual rewards

7.25% reported visual effects
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e 7.25% reported provide simple instructions

e 5.79% reported set time limit for the game

o 4.35% reported grading system

e 4.35% reported sounding reward (i.e. music, words “Well done!”])

o 4.35% reported set time limit for the session (e.g. the application will only
allow the child to play for 15 minutes each time when it’s open)

e 4.35% reported other, including the ability to turn on and off all of the above
features to customize for the student, using a stylus to proof promote grasp,
opportunity to engage proprioception, visual instructions imbedded in the
application and activity to support independent participation, games that
work with Stylus pen, requires use of certain pinch patterns, and items stay
available until they are chosen and ways to track performance for data
collection.

e 2.9% reported character vocalization

e 1.45% reported background music

e 1.45% reported bright color

e 1.45% reported dark color

Two out of 40 applications were not found in either Apple store or Google Play
store and another two applications do not have free version. In total, 40 applications were
tested and used by a volunteer and the features and limitations of each application were
also documented. This further assisted the author and application developer for the

application development. The results show that 38 applications were considered as hard to
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understand and follow and does not contain visual effect for wrong answers and visual
display to help monitor progress.
Discussion

According to the survey results, 4 to 6 games is the choice most participants
selected and the preferred duration of using a touch screen device is 5—10 minutes. The
application developed in this project will cover all the limitations of existing applications
addressed from the survey results, including the lack of sound rewards and visual rewards,
visual display for monitoring progress, sound, and visual effect for wrong answers; busy
background; not colorful; and sensitivity settings. The survey results further guide the
application development to include the features such as a timer, a time limit in each game,
easy to use and a simple layout.
Full logic model

The following full logic model is a visual representation that shows how the
author’s proposed project will work.
Program clients and resources

Children with ASD and OTPs s who use a touch screen device with their clients
who have a diagnosis of ASD in practice are the program clients. Resources required in the
program include the application with the features addressed in the survey results, a touch
screen device and coding for the application.
Program and Theories

There are many applications available in the market and the trend of using

applications in therapy sessions becomes popular. However, existing applications have
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many limitations that discourage OTPs to continue to use it with their clients, even though
it helps them. In addition, there is no application that targets the population of children with
ASD. The TAM and Diffusion of Innovation (DOI) models were applied as guidance in
the development of the application.
Activities and Outputs

This project aims to create an application, Finger Up, that covers the limitations
identified from the survey results and can best support children with ASD in developing
their fine motor skills. The activities in the intervention plan include OTPs to use Finger
Up with their clients who have a diagnosis of ASD in a 30-minute therapy session, 5 days
a week for 3 months. Training will be provided to OTPs prior to the intervention. The
outputs include the number of OTPs who use the application during the therapy sessions,
the number of children with ASD who complete all sessions required for 3 months, the
number of applications downloaded or purchased, and the total profit made.
Short, Intermediate and Long-term goals

This program consists of short, intermediate, and long-term goals. Short term goals
include demonstrating increased engagement in learning in children with ASD throughout
therapy sessions when using Finger Up, increased knowledge of Finger Up in OTPs on
how to navigate it, increased fine motor skills in children with ASD, and developing fine
motor skills in children with ASD to access to a touch screen device. Intermediate goal is
that children with ASD will be able to transfer at least one skill learnt in Finger Up to real
life activity, such as drawing a shape, after 6 weeks. The long-term goal of the program is

increased fine motor skills in children with ASD and children with ASD show
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improvement in fine and visual motor skills in assessment (Movement Assessment Battery
of Children — 2" Edition) and in their occupations, after 3-month intervention.
Figure 4.1

Full Logic Model

Program title: Using a touch screen device to improve fine skills in children with autism spectrum disorder (ASD)

Inputs Problem, Theories Activities, Outputs Outcomes
Program Nature of the Problem Interventions and Activities 2 Short-Term 1 Intermediate
Clients -Existing apps in the - An app that covered the Outcomes Outcome
- Children with market have shortcomings of the existing - 1engagement At 6-week post:
ASD _ limitations that are not apps which were identified in the in learning in - Children with ASD
-OTPs who are designed for children survedyv ?fucf: as vislual atnd ; — Z*g'gfgl']ﬂ“;g“ L transfer atleast 1 skill
mresad | | | WihASD (suchas soundfc sl rnctn. ||ty camtn e app o ety
using a touch giving rewards for ™ eto p ystem, ' sessions %?ﬁir@ﬂ?&rﬁ apes or
; i g } i - 1 knowledge of
screen device > |ncorrect_ answers or - OTPs use the app with their the app in > Develop fine motor
in therapy lack of visual rewards) clients with ASD for 30minutes OTPs on how skills to access to
sessions vylth - There is no app been during therapy sessions, five to use and draw shapes
children with established days a week for 3 months. instruct the 1
ASD ifi - ini app with
Sp-ec|f|ca]|¥ for Training for OTPs for the use of chidron with 1 Long-Term Outcome
children with ASD the app ASD At 3-month post:
Program ] - 1fine motor - 1 fine motor skills in children
Resources | Program Outputs m:s A'g[c)h"dre" with ASD
- App developed Program Theories - # of OTPs using the app during - Develop fine - Children with ASD show
with specific || — therapy sessions. motor skills in improvement in fine and
features that suit - Technology - # of children with ASD complete all children with visual motor skills in
children with ASD Acceptance Model sessions required for 3 months ASD to access assessment (i.e. Beery VMI
- A digital device - Diffusion Of " to a touch and in functional activities
- - # of apps downloaded/purchased ’
- Coding for the Innovation Profi ‘::ade P screen device education, and academic
arp t ) t skills.

External/Environmental Factors: (facility issues, economics, public health, politics, community resources, or laws and
regulations): 1) OTPs’ perspectives are against the use of app during therapy. 2) Policy and regulations of using touch screen
device in a school setting (i.e. France).

Summary

The survey conducted in this project plays a vital role in developing Finger Up
for children with ASD, with the TAM and DOI models applied. The quantitative and
qualitative outcomes from the survey address the gap in the existing applications that
shows children with ASD may not get benefits from them and this is the reason why the
OTPs are discouraged. These have further helped to guide the application developer in

creating Finger Up that best support children with ASD.



29

CHAPTER FIVE - Program Evaluation Research Plan
Introduction
This chapter serves the purpose of presenting an overview of the program and the

collaboration between the stakeholders. This chapter additionally highlights the evaluation
methods and process for the proposed program and illustrates the simplified logic model.
Program Scenario
Program Details

Finger Up is an application developed in this educational and intervention program
for children (aged 5—-11) with autism spectrum disorder (ASD) in order to improve their
fine motor skills. This application is developed with specific features that are more suitable
for children with ASD, and as well as a training for international occupational therapy
practitioners (OTPs) (education on how to use Finger Up and deliver instruction with their
clients during therapy sessions). OTPs are the primary stakeholders who believe Finger Up
through touch screen devices and are interested in the use of applications/touch screen
devices in therapy. The children with ASD are another stakeholder group, as they will
directly benefit from this intervention. Additional or potential stakeholders after a certain
period of implementation may include the children’s caregivers and school staff. School
staff may include teachers and teaching assistants who also might be interested in using
touch screen devices with their students with ASD.
Program Logistics

Prior to delivering the intervention, three 1-hour training sessions of Finger Up are

conducted online via Zoom. This training venue allows for all international OTPs to be
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able to participate, regardless of pandemic restriction. The author will be the instructor for
all the sessions and the author’s academic mentor and the application developer will also
be involved. The first session will be an introduction with statistics about the effectiveness
of touch screen devices for children with special needs, the trend of using touch screen
devices in the OT field and the survey results conducted prior to the application
development. A week after the first session being delivered, the second session will include
the introduction of Finger Up, such as different games, features and the sequences of which
game should be used first during therapy. The third session will be delivered three weeks
after the second session. This allows OTPs to trial Finger Up for three weeks. During the
third session, OTPs will be able to provide feedback and ask questions through an online
meeting. An online survey will be provided to OTPs before and after three training
sessions. After the completion of these three training sessions, the program will then be
implemented by the OTPs in their countries with their clients. The implementation protocol
is a 30-minute session using Finger Up 5 days a week for 3 months. From then on, the
OTPs will be required to complete a short online survey every week to document the
progress or observation of their clients and feedback. An online meeting as a follow-up
session will also be conducted every month for 3 months to address questions, feedback,
and support. Myself, my academic mentor, and the application developer will be involved
in the follow up session every month. After 3 months of the interventional program, an
online survey will be conducted for final feedback and a review on Finger Up.

Vision for the Program Evaluation Research

The vision of the program evaluation research is to systematically collect and
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analyze formative and summative information about this program and deliver a report with
results to the primary stakeholders. The findings of the program are important to the future
outcomes in the OT field. The author’s intention is to reduce the gap between traditional
OT (hands on) and the use of touch screen devices in children with ASD and other
disabilities. The limitations of the existing applications and the lack of training to those
who use the application for teaching raise concerns that technology may not benefit child
development, regardless of health status. Insufficient settings include giving “rewards” for
incorrect answers; lack of visual rewards, visual display, and competition component; and
lack of training to staff who use the applications (King et al., 2017). In addition, none of
the existing applications have targeted people with disabilities (Jones et al., 2018). As a
result, children with ASD have not shown improvements in fine motor skills associated
with the use of a touch screen device. Also, no study has been conducted about the use of
touch screen devices in this population. The findings of this program evaluation aim to
demonstrate that the shortcomings of the existing applications are covered with targeted
features and the fine motor skills in children with ASD will be improved. Hence, more
therapists should implement the application in their practice and future study should be
conducted in this area.
Overview of important stakeholders

Stakeholders include two levels, micro and meso. Micro stakeholders include the
author, the author’s academic mentor, the application developer and children with ASD
who will use the project’s application. The meso stakeholders include OTPs from different

organizations and services who will implement Finger Up on their clients.
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Stakeholder Collaboration
Stakeholder Producers and Consumers

The producer of Finger Up for this program will be myself, my partner who is the
primary application developer, and my academic mentor. As mentioned in Program
Details, international OTPs are the primary stakeholders who will be the consumers who
need to learn about the program and implement it in their practice. Children with ASD are
those who will benefit from this program. They are potential consumers since they will
receive the program from their OTPs.
Stakeholder Engagement

For the producers, myself, my academic mentor, and the application developer will
have online meetings via Zoom every week throughout the training sessions and for the 3-
month implementation for liaison and adjustments on Finger Up based on consumers’
feedback.

For the consumers, the international OTPs, engagement will come through the
online raining sessions and the research itself when they are implementing this program 5
days a week for 3 months with their clients. As mentioned in Program Logistics, I will
conduct an online session every month for feedback, questions, and support in case there
are technological issues during the intervention phrase. This will also allow me to solve
any technical issues and ensure that all consumers including the OTPs, and their clients are
benefiting from the program. Overall, it is important for consumers to provide feedback
and seek support with Finger Up to achieve the vision stated in Vision for the Program

Evaluation Research and to ensure consumers are receiving benefits from the program.
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Simplified Logic Model

A simplified logic model (see Figure 5.1) will be shown to primary stakeholders
during the initial/introduction session. This simplified logic model will provide a clearer
and better understanding of how the program flows to the primary stakeholders. It also tells
primary stakeholders about the short-term, intermediate, and long-term vision goals and
vision of the program. The primary stakeholders will also gain an understanding of the
protocol in Intervention Activities on Figure 5.1 and this helps them to follow the protocol

when they are implementing the program with their clients.

Figure 5.1
Simplified Logic Model
Clients «Clients are children with ASD, and OTPs who are interested in using a touch screen device in therapy with

children with ASD.

w‘? Resources: App developed with specific features that suit children with ASD; a digital device; and coding for
the app

Interventions | *An app that covered the shortcomings of the existing apps which were identified in the survey.
*OTPs use the app with their clients with ASD for 30 minutes during therapy, 5 days a week for 3 months.

Q‘"/ﬂ? «Training for OTPs for the use of the app

*Number of OTPs using the app during therapy sessions.
Program «Number of children with ASD complete all sessions required for 3 months

Outputs *Numbers of apps downloaded/purchased.
\// +Profit made.

1 engagement in learning in children with ASD during therapy sessions
Short-Term | .;xnowiedge of the app in OTPs on how to use the app with children with ASD.

Outcomes «1 fine motor skills in children with ASD
\// «Develop fine motor skills in children with ASD to access to a touch screen device

Intermediate | . At 6.week post: Children with ASD transfer at least 1 skill learnt in the app to reality (i.e.

%“7 drawing shapes or forming letters)

Long-Term | .At3.month post: 1 fine motor skills in children with ASD; children with ASD show
%":‘7 improvement in fine and visual motor skills in assessment (i.e. Beery VMI).
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Confirmatory Meetings
Confirmatory Process

In Program Logistics section, it was explained that three training sessions/meetings will
be conducted virtually via Zoom, and virtual meetings will also be held via Zoom every
month after for 3 months. The primary stakeholders including international OTPs will be
invited in all meetings. The initial session will be the introduction meeting acknowledging
the stakeholders participating in this program. The following information will be provided
during the introduction session/meeting,

e A concise summary of research about the use of touch screen devices in children
with disability.

e A result of the survey conducted for the application development.

e A table that shows comparison of the existing applications and the application
developed in this program — showing the limitation that the application in this
program covered.

e A simplified program logic model (see Figure 5.1).

Program Evaluation Research Design

This program evaluation research design is comprised of formative and summative
program evaluation approaches. It is a single-group design with pre-post summative
program evaluation. Quantitative and qualitative data will be collected in both the
formative and summative program evaluation portions of this research design.

Initially, the primary stakeholders will be required to complete a short online survey

at the beginning and end of the training sessions. This will help the author and application
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developer understand their perspectives on the use of touch screen device on children with
ASD and whether they have learnt more about Finger Up after the training sessions. For
example, questions in this particular survey might be ‘On a scale 1-5, how confident are
you on the use of touch screen devices in children with ASD?’, or ‘After attending to the
training sessions, in what area your clients with ASD may get benefit for (i.e. writing
his/her name or do/undo buttons)?’. At the end of each training sessions, the primary
stakeholder will also get an opportunity to provide verbal feedback.

Prior to the intervention, the program participants (i.e., OTPs) will also need to
complete a pre-test assessment, Movement Assessment Battery for Children-2nd edition
(MABC-2), on their clients who will use Finger Up. The MABC-2 consists of fine motor
and gross motor subtests and only the fine motor subtests will need to be administrated
before and after the 3-month intervention. This is to record the pre- and post-result for
comparison and progression on child fine motor skills.

During the intervention, when the primary stakeholders deliver the program to their
clients, the OTPs will complete a weekly online survey to document what worked well and
did not work well for their clients during the sessions as well as any technical issues. During
the intervention period, the primary stakeholders will also get a chance to participate in
monthly virtual Zoom meetings for feedback and questions. After 3-month intervention, a
final online survey will be completed by the primary stakeholders to voice out their
perspectives, whether it may be changed, or how effective they have found using Finger

Up on a touch screen device in practice.
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Program Evaluation Research Questions

Table 5.1 (see below) include both qualitative and quantitative program evaluation

research questions for each stakeholder group, including: producer—author, application

developer and author’s academic mentor; primary stakeholders/program participants —

OTPs; and program beneficiaries — children with ASD. These questions will be answered

through the program evaluation research methodology accompanying launch of this

program.

Table 5.1

Program Evaluation Research Questions of Finger Up

Stakeholder | Types of Program Evaluation Research Questions

or

Stakeholder

Group

Researcher | Formative:
Did participants/primary stakeholders feel supported by having
follow-up sessions?
Following the training sessions, did participants/primary stakeholders
understand fully how to implement Finger Up on their clients?
Did participants/primary stakeholders think the evidence was
sufficient for them to understand the effectiveness of the use of touch
screen devices?

Summative:

How many primary stakeholders downloaded the application and
intended to follow the instructions to use the Finger Up throughout 3
months?
Did the program participants/primary stakeholders report they have
increased perceived confidence in using Finger Up with their clients
in practice?

OTPs Summative:

actively Was the information provided useful for the participants’ OT practice?

involved in Was the instruction too complicated?
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program
delivery

Was information provided sufficient for the participants to understand
and utilize Finger Up in their program?
What did they want to change or modify for Finger Up developed?
Did participants/primary stakeholders feel supported by having
follow-up sessions?
Did participants/primary stakeholders feel supported by having
weekly progress survey during intervention phase?
Did participants/primary stakeholders feel supported by having
monthly virtual interview during intervention phase?
Did they feel supported in relation to technical issues during follow-
up sessions?
Did they feel supported in relation to technical issues during monthly
virtual interview?
What did they think about Finger Up created according to the result of
the survey?

Summative:
How many objectives did they learn throughout the training sessions?
On a scale 1-10, how well did they understand the content delivered
in the training sessions?
On a scale 1-10, how likely would they think Finger Up would
improve their clients’ fine motor skills?
On a scale 1-10, how confident are they to deliver the program to their
clients following the protocol for 3 months?

How many potential clients did they think would be able to participate
in the program?

Children
aged 5-11
with ASD

Formative:

Did children with ASD show more engagement in therapy sessions
using Finger Up in a touch screen device?
What did the children like about Finger Up?

Summative:
To what extent did the protocol of the program improve children with
ASD’s fine motor skills in terms of self-care tasks?
To what extent did the protocol of the program improve the scores of
children with ASD in OT assessments after 3 months?
To what extent did children with ASD show improvement in their
learning after 3 months, such as handwriting skills?
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Research Methods
Confidentiality

Based on the regulation of The Institutional Review Board, confidentiality is the
priority in order to protect all stakeholder’s private information. Prior to each
session/meeting, the primary stakeholders will give written consent to producers to
participate in the training and follow-up sessions, as well as participate in the program to
deliver Finger Up to their clients. In addition, clients’ caregivers will also be required to
give verbal or written consent for their children to participate in the program. Caregivers
are not involved in the training sessions since they are not the ones who deliver the
program. However, the caregivers will be provided a handout of the program to better
understand the protocol used in the therapy sessions with their children during the
intervention phase. All sensitive information will be stored in a computer-based software,
such as Qualtrics®™. It will also be encrypted, and password protected. The computer/data
will be accessible only to the producers, including the author, the author’s academic
mentor, and application developer. Each child will be given a number for the participation
in the program and the primary stakeholders will collect their data throughout the 3-month
program using the specific number.
Formative Data Collection Methods

Formative data collection methods include the following,

e Evaluation survey — primary stakeholders will be given a short online survey via
Qualtrics for the training evaluation after completing three training sessions. The

survey will consist of Yes/No, multiple choice and open-ended questions. A sample
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of the survey question will be ‘On a scale 1-5, how informative the training sessions
were to you, in order to effectively implement Finger Up on your clients? (1
represents Not informative at all and 5 represents Very informative)’.
e Progress survey — primary stakeholders will be required to complete an online short
survey via Qualtrics every week for 3 months once they finish the training sessions
and begin the program with their clients. A sample question will be ‘Did you
experience any technical issues when using Finger Up with your client, such as
sound not working, or timer stopping unexpectedly during activities?’. In addition,
OTPs will observe their clients, and this should be documented in the survey as
well.
Formative Data Management and Analysis Methods

Formative data, including open-ended, close-ended and short-answer data surveys
and virtual meetings, will be collected using Qualtrics and Zoom software. Qualtrics can
collate written responses from the participants’ surveys. Audio in the virtual meeting can
be transcribed by Zoom. After generating the qualitative data collected from Qualtrics and
Zoom, these transcripts can then be imported into QDA Miner Lite, which is a free
computer-assisted software that analyzes qualitative data. In addition, an analytical
approach, such as description might be used to analyze all qualitative data collected; this
is a useful approach for capturing and evaluating fieldwork observation, as well as data
from interviews and focus group (Newcomer & Triplett, 2015). The process of analysis
will be checked by my academic mentor to ensure the accuracy of the data. One of the

descriptive methods in qualitative data analysis is a matrix, which displays connecting
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variables or labels of interest in a table format (Newcomer & Triplett, 2015). This can be

used to organize data by type, and they can be used to compare evaluation participants or

sites (Newcomer & Triplett, 2015). An example of the matrix is below,

devices are beneficial to children
with disability, however not sure
how to use Finger Up effectively

Stakeholder Perspective on the Program Example quotes
Group
OTPs Believe that using touch screen | “I use different applications in

practice, but how will this
particular application be effective
intervention for the children?”

in the program

This descriptive approach can also be used during the 3-month intervention period when
the primary stakeholders are collecting data from their clients, such as observation.

To analyze quantitative data collected from close-ended survey questions, such as
rating-scale questions, software such as Excel will be used. Excel can calculate the
descriptive statistics from the quantitative data.

Summative Data Collection Methods

Summative data collection methods with single-group pre-post format include the
following,

e Survey for before and after training sessions — OTPs will be provided a pre- and
post- training sessions survey to assess how their perspectives changed due to the
training sessions. This survey will be administrated online via Qualtrics and will
consist of multiple-choice questions and questions with a Likert rating scale. An
example of the questions will be ‘On a scale 1-5, do you believe that using touch

screen devices can promote better learning in children with ASD?’. Ideally, 70
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participants will be recruited who completed the survey for the application
development before. The independent variable is the three intensive one-hour
training session on Finger Up of the program. Dependent variables include clinical
understanding of the impact of the use of touch screen devices on children with
ASD and their perspective on this intervention.
e Pre-test and post-test assessment of clients’ fine motor skills — OTPs administer the
MABC-2 to clients before and after the intervention. The scores collected will be
documented on a spreadsheet via Excel. Independent variables include OTPs using
Finger Up in therapy sessions with their clients with ASD for 3 months (30 minutes
per session, five days a week). Dependent variables include the fine motor skills of
children with ASD, such as their scores recorded from their pre- and post-test
assessments.
Summative Data Management and Analysis Methods

Firstly, the quantitative data collected from the survey will be collated via Qualtrics.
Then, the data will be imported into Excel spreadsheet for analysis. In terms of the pre-
and post-test assessment, results will also be imported into Excel spreadsheet and analyzed
using descriptive statistical analysis for this quantitative data. For statistical collection and
analysis, a software, Statistical Package for the Social Science (Ali & Bhaskar, 2016), can
also be utilized to demonstrate improvement of the fine motor skills of children with ASD
from pre to post intervention. All summative data will be checked by my academic mentor

to reduce any possibility of errors.
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Disseminating the Findings of Program Evaluation Research
The Message

OTPs need to have a clear understanding of the use of the featured application
developed in this program to help their clients improve fine motor skills. Implementing the
program evaluation research and disseminating findings is important to demonstrate the
success of the use of touch screen device with a featured application to minimize the gap
in the current research field.
The Audience

The primary stakeholders, OTPs, will be the audience who will receive the
information about my program and the research findings. As they are involved in the
training sessions and implementing the program with their clients, it is important for these
primary stakeholders to learn about the findings and gain insight whether Finger Up can
be used as another therapeutic intervention in practice. The continued development of
Finger Up also requires primary stakeholders’ involvement; hence, they will be the
audience to learn about the future development in the application based on the research
findings as well.
The Medium

Since the primary stakeholders are the only audience in this program, they will
initially be provided with the two-page executive summary of the findings, which may also
include graphs, charts and statistics. The primary stakeholders will be provided with an
electronic summary of findings and recommendations of the research study by using the

killer paragraph. This will be provided after the two-page executive summary is presented.
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Thinking further, the next audience could be the council and policy maker. In this
case, a technical report would be appropriate which will include more context and details

of the methodology of the research study (Grob, 2015).
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CHAPTER SIX — Dissemination Plan

Introduction

Dissemination is important in this project to increase the awareness of using a touch
screen device in children with autism spectrum disorder (ASD), hence maximize the impact
that this project can have in improving the fine motor skills and quality of life in this
population. This chapter details a budget plan for dissemination, delivers key messages of
this project for the stakeholders and the techniques for delivering the messages.
Project Description

The trend of using applications on a touch screen device in medical sectors
continues to rise globally. Children with communication and social difficulties, particularly
those with autism spectrum disorder (ASD), often utilize educational and recreational
applications at their home and school settings. Recent studies suggested that compared to
face-to-face learning, using applications on a touch screen device demonstrated advantages
in improving social communication skills and promoting learning in children with ASD
(Allen et al., 2016). Using a touch screen device is also easily adapted to accommodate
different learning styles and the materials can be used repetitively. However, choosing an
appropriate application is important for this population since not many applications target
specific skills or provide reinforcement for success (Jones et al., 2018). Recent research
reported that no application exists in the market that is targeting children with ASD (Jones
et al., 2018). This project aims to develop an application with specific features that will

potentially improve the fine motor skills in this population.
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Dissemination goals

The main goal of this application, Finger Up, is to enhance their fine motor skills
and that would transfer the skills in a real environment, such as handwriting tasks at home.
This project also aims to promote the use of digital technologies in therapy sessions,
particularly for children with ASD who have difficulty concentrating on table-top activities
or prefer using digital technologies. The long-term goal of this project is that children with
ASD show improvement in fine and visual motor skills in functional activities, education,
and/or academic skills. The short-term goals include 1) increasing engagement in learning
in children with ASD during therapy sessions; 2) increasing knowledge of Finger Up
among occupational therapy practitioners (OTPs) on how to use and instruct Finger Up
with children with autism, and 3) developing fine motor skills in children with ASD who
have access to a touch screen device.
Target audiences

The primary audiences for dissemination of this project are OTPs who will use the
applications on a touch screen device with their clients in practice. OTPs are the primary
stakeholders to implement this intervention in this population. In the future, they can train
the caregivers of the children and continue to use Finger Up effectively outside of therapy.

The secondary audiences are the children with ASD and their major caregivers. The
children with ASD will be exposed to Finger Up and the goal is to enhance their fine motor
skills through this application. Their caregivers also play an important role in the
dissemination of this project as they will potentially also use Finger Up with their children

in the long term.
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Key messages

For primary audiences:

1.

More than 80% of the participants in this author’s original research survey
described in Chapter Four have used a touch screen device with their clients. Some
of them think that using it can potentially improve the fine motor skills in children
with ASD.

Jones et al. (2018) stated that there is no application that targets the population of
children with ASD, and the author’s original research survey results showed that
the majority of the participants did not have a good experience with specifics
applications due to their limitations, such as giving positive reinforcement to wrong
answers. The application designed in this project, Finger Up, will cover the
shortcomings of the existing applications. We hope that this provides therapists

confidence to continue supporting children with ASD in different learning styles.

For secondary audiences:

1.

Current studies suggest that choosing an appropriate application that targets
specific skills and provides positive reinforcement for achievement is important for
children with ASD (Allen et al., 2016). Using applications on a touch screen device
will promote learning and engagement in this population (Yamkovenko, 2018;

King et al., 2013).

Sources/messengers

For primary audiences: The Royal College of OT and the World Federation of

Occupational Therapists (WFOT) are great source to spread the message of the
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program since OTPs have access to both sites.

e For secondary audiences: Many caregivers of children with disabilities will access
the local authority website or community site where they receive information and
support. The chairperson of the local authority is a comprehensive resource that

delivers the message of the program.

Dissemination activities

To reach the primary audience of clinical- and school-based OTPs, a poster
presentation with details of the program components, evidence behind the program and
program outcomes will be vital to present at the WFOT Congress. This person-to-person
contact will include conversing with other OTPs at the Congress and disseminating
necessary information. The poster will be developed and presented by the author of the
proposed program. A person-to-person workshop within the local OT community will be
established to introduce the use of Finger Up. A poster with statistics, research evidence
and survey results will be briefly explained during the workshop to share the aim and the
idea behind this project. The OTPs within the local area will be invited. In addition, another
person-to-person activity such as a guest speaker in an OT academic program will provide
a great opportunity to promote the use of Finger Up. An overview of the project with
statistics and research evidence and demonstration on the Finger Up will be shared and
during the lecture.

Social media including online OT groups via Royal College of OT or pediatric OT
groups via Facebook and LinkedIn will also be used for sharing information of the project.

The post with discussion will increase the awareness of Finger Up and touch screen device
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used in therapy. Multiple online 45-minute workshops will also be delivered via Zoom for
international OTPs to learn more about this project and Finger Up. This workshop will be
arranged once every 2 weeks virtually. Invitation will be posted on Facebook and other
social media platforms.
Budget

The major expense for the dissemination activities will be the travel cost to local
and overseas WFOT Congress meetings. The entry fee for the WFOT Congress is required
and the cost will cover all three days of the Congress. Meals and lodging expenses are
required mainly for overseas travel, including the WFOT Congress that is held in France.
Rental for a conference room in the local community for the face-to-face workshops will
be required. Public transportation costs in local arears for the workshop to promote Finger
Up are also required. Other budget resources will include printing, supplies and materials

for the workshops and the Congress.

Table 6.1 Dissemination Activities Budget

Expenses Cost
2022 WFOT Congress (entry fee) $394
Meals and lodging (including local and overseas) $1000
Advising/printing (poster/flyers) $300
Travel (including flights, public transportation, and mileage) §700
Venue for 1-hour face-to-face workshops $300
Total: $2594

*All costs are in the United States currency
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Evaluation

The dissemination activities will be evaluated through person to person contact and
electronic media to determine 1) if Finger Up is reaching targeted audiences, 2) if use of
Finger Up was successful and 3) if the desired outcome occurred. During the poster
presentation in the 2022 WFOT Congress, the number of audience members and the
number of contact information exchanges for further discussion will be recorded. In order
to attract audiences in the Congress, a free trial on Finger Up will be provided. During
face-to-face workshops and guest lectures in different universities, all attendees will be
recorded. These numbers will indicate the success of the dissemination using this method.
The number of individuals who share the post or discuss the post will be tracked through
Facebook, LinkedIn and Royal College of OT, electronically. With the online 45-minute
workshops, numbers of participants for each workshop will be recorded manually, not
including those join 5 minutes before or after the workshop sessions. These will be used to
analyze the success of the dissemination. Furthermore, to determine the effectiveness for
the use of Finger Up, feedback from educational sessions will be collected from 10-20
session attendees within year one of the application roll out. Additionally, 610 OTPs who
have implemented use of Finger Up within the first year of roll out will be recruited to
provide feedback on its efficacy and student goal achievement when using it.
Conclusion

The goal of this project is to improve fine motor skills in children with ASD through
an app with specific features. The purpose of the dissemination plan does not only promote

the use of touch screen devices, but also the effectiveness of Finger Up in this population.
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Hence, the use of Finger Up will potentially improve the engagement and success in
learning in this population. Different dissemination activities will successfully deliver the

message of the program to the primary and secondary audiences identified in this project.



51

CHAPTER SEVEN - Funding Plan

Introduction

Different resources and equipment are required to develop an application, Finger
Up, that support children with autism spectrum disorder, such as time, software, and
hardware. This chapter presents a detailed budget plan and possible funding options for
this project.
Project Description

Use of applications on a touch screen device in medical settings continues to
become more popular. Studies report that children with disabilities benefit from using an
application in learning (Sung et al., 2016; King et al., 2013). However, existing applications
have several limitations that prevent therapists from effectively using them with their
clients, including giving “rewards” for incorrect answers; a lack of visual rewards, visual
display, or a competition component; and a lack of training for staff who use the
applications (King et al., 2017). This frustrates therapists who stop using applications on a
touch screen device that could potentially assist children learning disability. Another study
also stated that no existing applications have specifically targeted children with disabilities
or autism spectrum disorder (ASD) (Jones et al., 2018). The proposed program in this
project is to develop an application, Finger Up, with specific features for therapists to use
to assist the children with ASD in fine motor skills in therapy sessions.
Available local resources

Available local resources include the author’s partner who is the major application

developer, potential occupational therapy practitioners (OTPs)who can trial Finger Up and
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children and their parents who volunteer for trials. The author’s academic mentor,
potentials OTPs and their clients will be given the access to Finger Up so they can use it
during their therapy sessions. Instructions on how to navigate Finger Up will also be
provided to OTPs who volunteer. The trial will use Finger Up for once or few times a
week, depending on the time that volunteers are willing to spend on.

Needed resources: Budget

For the first year of the program, at least three months are required for the
development of Finger Up. Within the creation of the application, the main duty of the
author is to design the application layout and create animation for the application. Whereas
the application developer’s duties include coding for the application and as well as
designing the layout. The author and the application developer will spend time after work
and as well as spend time on the weekend for the application development. These extra
hours are calculated based on the current salary rate without taxes of both the author and
the application developer.

In addition to the salary expenses for the author and the application developer, there
are also expenses for supplies and equipment. The major supplies for the program are two
computers for both the author and the application developer which costs $7000 in total.
Rights to Adobe After Effect will also be required for drawing and producing the
animation, which will be necessary for the creation and maintenance of the program for the
first two years. This will cost $33 for lifetime use. Other equipment required for the
program is the touch screen devices for using Finger Up, such as a phone and a tablet.

However, the author currently owns the phone, the tablet, two computers and Adobe After
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Effect, therefore these will not be an additional cost for the program.

Another expense is the advertisement expenses. One of the advertisements is on
Royal College of OT where any continuing development courses or opportunities can be
advertised. Its membership is $32.94 per year. Free advertisement platforms include the
Facebook OT group page. To make Finger Up available in the market, there is cost for the
submission of the application in Apple Store ($99/year) and Google Store ($25 one-of¥).
In addition, the budget for dissemination includes the entry fee for the World Federation
of Occupational Therapists (WFOT) Congress, international and national travelling costs,
living expenses during the Congress, venue for the face-to-face workshop, and printing for
posters or flyers.

Free recourses include volunteers who will trial Finger Up and give feedback to the
author and the application developer before launching the application. Communication and
evaluation between the author, the application developer, volunteers, and users all take

place on free platforms including, WhatsApp, Zoom, and Gmail.
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Budget items 1%t year 2" year Justification
Salary $43/hour (time used | Application The author and the
(Personnel) for the application | maintenance application developer will
development) need to spend time for the
creation of the program
Approximate 20 Approximate 4 thh is to develop the
hours per month = | hours per month = Finger Up. Twenty hours
$860 $172 each mqnth for 3 months
are required to develop
Finger Up and after it is
Consultants $75/hour (time used | Application developed, 4 hours for
(application for the application | maintenance every month are required
developer) development) for maintenance on the
application.
Approximate 30 Approximate 4
hours per month = | hours per month = | Once Finger Up is
$2250 $300 launched and users start
purchasing, the salary will
be covered from the
payment the users pay on
Apple and Google Stores.
The benefit will include the
children with ASD gaining
improvement in their fine
motor skills and assisting
OTPs in implementing
tablet-based intervention in
their practice.
Supplies Adobe After Effects All supplies have been

$33 (one-off and
already owned) or

Computer x2 =
$7000 (already
owned)

Internet: $25/month

Internet:
$25/month

purchased and no cost will
be associated with this in
the project.
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Equipment

Tablet $299
(already owned)

Phone $599
(already owned)

Required equipment
includes touch screen
devices that trialing Finger
Up and instructing the
application to the users.

Advertisement
expenses

Royal College of
OT $32.94/year

Facebook (free)

Royal College of
OT $32.94/year

Facebook (free)

In the United Kingdom
(UK), the majority OTPs
will be a member under
Royal College of OT. In
this platform, OTPs are
allowed to advertise
continued performance
development program or
any training
opportunities/materials.
Therefore, it will be a great
platform to advertise
Finger Up.

In addition, there is a no
cost platform for
advertisement, which is
Facebook OT page.

Submitting the
Finger Up to
the Apple store
and Google
Play

Apple store
$99/year

Google Play store
$25 (one-off)

Apple store
$99/year

In order to make Finger
Up available in the market,
subscription to different
providers is required and
costed. Apple store has a
standard fee that costs
every year for Finger Up
being available in the store.
Google Play store has a
one-off fee.

Volunteers for
trialing Finger
Up

Free

Free

Several OTPs and parents
agreed to be volunteers to
trial Finger Up before it is
launched on the stores.
This can provide feedback
for the author and the
application developer.
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Communication

Evaluation

Gmail (free)

WhatsApp (free)

Zoom (45minutes
free)

Gmail (free)
WhatsApp (free)

Zoom (45minutes
free)

Communication will be
through emails, Zoom and
WhatsApp for texting and
virtual meetings between
the author and the potential
users. This is for
instructions and training on
how to use Finger Up,
provide support for the
users and for feedback.

Evaluation will be through
digital word document and
through virtual meetings to
compare results of before
and after intervention with
the potential users. No
particular expense will be
necessary.

Dissemination
expense

$2594

$1500

Dissemination for the first
year includes the WFOT
Congress, travelling, meals
and lodging,
advertisement, and venue.
For the second year, cost
will be reduced as it does
not include the Congress
and expense for
international travel.

Total expense
per month

$4025.16 for 3
months

$915.16 (after 3
months application
development)

$632.995

Total expense
per year

$20311.89

$7,595.94

*All cost is in the United States (US) currency.
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With the budget listed previously, there are several funding sources available for

this project which are addressed in Table 7.2.

Table 7.2 Potential Funding Sources

Boston University (BU)
College of Health &
Rehabilitation Sciences:
Sargent College

This fund supports research, teaching and professional
development. Current BU students, postdoctoral fellows,
lecturers, tenure-track, and clinical faculty are eligible for
proposals contributing to the college’s mission of teaching
excellence, research innovation, and trans-disciplinary
collaboration. Award ranges from $5000 to $8000.

BU Women’s Guild
Awards

This fund supports women from all Boston University
graduate programs with a certain amount of scholarship.
Eligible criteria includes women aged 30 and over with
two letters of recommendations (one of them must be
from a BU faculty member or online course instructor).
Award ranges from $500 to $2000.

BU Women’s Council

This fund supports all graduate students regardless of age

Research Program Project

Scholarship with a scholarship. Award ranges from $1000 to $5000.
Agency for Healthcare This fund supports research that improves the safety and
Research Grant PO1: quality of the health care system.

BU Digital learning
incubator grants

This funding promotes the use of technology and supports
experimentation through project funding and program
development.

This funding will need to be applied with the help of the
author’s academic mentor.

U.S. Department of
Education Office of
Special Education
Programs — Technical
Assistance and
Dissemination to Improve
Services and Results for
Children with Disability
Grant

This funding promotes academic achievement and
improves outcomes in children with disabilities by
providing technical assistance, supporting model
demonstration projects, disseminating useful information,
and implementing activities that are supported by
scientifically based research. The estimated award for this
competition is $5,400,000.
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Organization For Autism | Students who are doctoral candidates or post-doctoral
Research — Graduate students are eligible to receive $2000 grants for
research grant competition | conducting autism research. International students and
students outside the US can apply.

Autism Speaks - This funding is dedicated to promoting solutions for the
Postdoctoral fellowship needs of individuals with autism and their caregivers
throughout their lives. US and non-US citizen with master
or doctoral degree are eligible for this funding. An
$11,000 annual allowance is the award of this fellowship
grant.

Conclusion

In conclusion, the proposed project includes different budget items that can be
expensive. However, there are several funding options available. Some of the budget
items are already owned. In addition, the main communication platform between the
authors, the application developer and all volunteers and future potential users will be

free of charge.
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CHAPTER EIGHT - Conclusion

Review of the problem

Autism spectrum disorder (ASD) is a neurological and lifelong developmental
disorder characterized by deficits in social communication and the presence of limited
interests and repetitive behaviors (Hodges et al., 2020). Individuals with ASD have
difficulties with their social communication, self-regulation, concentration and attention,
and motor skills. In addition, nearly 90% of the children with ASD have severe fine motor
impairment that negatively impacts on their handwriting and self-care tasks (Bhat, 2020).
Most of these individuals require support in performing their occupations (self-care,
productivity, and leisure) throughout their lives due to its deficits. Occupational therapy
practitioners (OTPs) play a vital role in working with children who has a diagnosis of ASD.
Digital devices such as a touch screen device is increasingly used in occupational therapy
(OT) intervention when working with this population to help individuals with ASD to
manage self-care, sensory issues, and social engagement (Dominguez-Lucio et al., 2022).
However, limitations of the existing applications such as busy background, hard to follow,
and wrong rewards have misled the children with ASD when they are using them. As a
result, this has discouraged OTPs to continue to use applications on digital devices
although they help their clients.
Review of the program description

Digital devices enable improved developmental sills, enhances motivation in
learning and improves the concentration an attention of children with ASD, however there

are many barriers listed earlier keeping OTPs from using digital devices with their clients
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(Axford et al., 2018; Coutinho et al., 2017; Dessoye et al., 2017; Esposito et al., 2017).
Finger Up has been developed in this project, using applications on a digital device as
intervention during therapy sessions to enhance the fine motor skills of children with
autism spectrum disorder (ASD), with consideration based on the evidence regarding the
advantages of technology use in individuals with disability and the results of the author’s
original survey carried out in this project. Finger Up with specific features supports
children with ASD in developing their fine motor skills and it also covers the limitations
of the existing applications. OTPs will implement the program using Finger Up with their
clients in a 30-minute therapy session, 5 days a week for 3 months. The major goal of this
project with using Finger Up is to enhance the fine motor skills of children with ASD and
transferring the skills into real life activities.
Review of guiding theory and evidence foundation

The Technology Acceptance Model (TAM) and the Diffusion of Innovations (DOI)
theory guided the development and implementation of all phases of Finger Up in this
project. Three key elements including Perceived Usefulness (PU), Perceived Ease Of Use
(PEOU) and behavioral intention, in the TAM informs that it is higher chance of users
employing a specific application system when it is easy and improves an individual’s work
or life performance. In addition, DOI theory further emphasizes the importance of
conveying an innovation’s perceived attributes of relative change, complexity,
compatibility, observability and trialability features in influencing potential users' decision
to embrace it. Finger Up, therefore, designed to focus on these elements and attributes from

both TAM and DOI theories.
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A search of the evidence-based literature informed that technology such a touch
screen device benefits children with ASD in promoting their independence, expanding their
communication skills, and increasing their social interactions with others (Allen et al., 2016;
Cai et al., 2018; Kotakowska et al., 2017; Stiller et al., 2019). However, research studies
found that the existing applications consists of a variety of limitations that have prevented
therapists to continue to use them with their clients, such as the lack of the visual and sound
rewards, busy background, complicated to use or wrong reinforcement for wrong answers
(King et al., 2017). An additional research study from Jones et al. (2018) stated that none
of these existing applications are purposely created for children with ASD. Hence, this
program was developed to address the gap in the evidence-based literature regarding
benefits, barriers, and adoption of using applications through a touch screen device in OT.
Key findings
Results of survey

A survey was conducted prior to the application development in this project and 69
OTPs participants who met the inclusion criteria revealed that the limitations of the existing
apps identified include 1) the lack of visual display for monitoring progress (n=14), 2) the
lack of visual rewards (n=10), 3) the lack of sound reward (n=10), 4) the lack of visual
effect for wrong answers (n=8), 5) the lack of sound effect for wrong answers (n=4), 6)
busy background and sensitivity settings (n=19), 7) not colorful (n=1). The survey results
also found that the major features that OTPs believe that it would benefit the children with
ASD when using Finger Up include 1) simple to use (n=10), 2) simple layout (n=8), 3) a

timer (n=7), 4) sounding effects for wrong answers (n=7), 5) visual reward (n=6), 6) visual
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effect (n=5), 7) with simple instruction (n=5), and 8) setting a time limit for each game
(n=4). This survey result guided the author in developing Finger Up, which is an
application that covers the limitation addressed above and the features recommended by
the participants.
Review dissemination plan

Chapter Six Dissemination includes presentations at the 2022 World Federation of
Occupational Therapists Congress, travelling expense, advertisement, and venue for face-
to-face workshops. Dissemination activities target the goal of promoting the use of
technology in OT and the effectiveness of Finger Up in children with ASD.
Review funding plan

Chapter Seven presented a detailed budget plan of expenses associated with
program planning and implementation. Expenses include consultation fee with application
developer, suppliers and equipment/software, advertisement, publication of the application
and dissemination expenses. Year one expenses are $ 78981.96, while year two expenses
totaled $73772.04, to ensure that the program is conducted professionally and sustainably.
Conclusion

Fine motor skills are particularly important in children development in order to
effectively perform daily activities and successfully participate in their school environment
(Bhat, 2020). Multiple research studies found that technology use is a power tool to
encourage children with ASD in learning and participating in their occupations (Axford et

al., 2018; Coutinho et al., 2017; Dessoye et al., 2017; Esposito et al., 2017).
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APPENDIX B — Invitation for online survey

Consent Form: Recruitment Post for online survey
Principal Investigator: Hoi Ki Kan (Kelly)
Version Date: May 29, 2020

For Social Media-Direct Link to Survey

In Search Of: The association between touch screen device and fine motor skills of
children with autism spectrum disorder

Hello,

My name is Kelly Kan and I am a student from Boston University. You are invited to
participate in this online survey on the association between touch screen device and the
fine motor skills of children with autism spectrum disorder. The purpose of this survey is
to gather opinions and recommendations on experiences of using applications on touch
screen devices (i.e. tablet, phone). The results of this survey can assist for application
development for the population of children with autism spectrum disorder and successful
future use of touch screen device as a service delivery model. This survey is completely
voluntary, and you may refuse to exit the survey at any time. The survey requires 10-20
minutes and no personal information will be obtained in this survey and the
information/option you provided are completely confidential.

Potential risks:
- Some of the questions in the survey might be personal and ad to negative emotions,
such as sadness. However, you have rights to exit the survey whenever you wish.
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- Any information shared on the internet can be intercepted, although materials will be
password protected, as is Qualtrics software in an effort to protect this information.

B We are minimizing this risk in the following ways: using a trustworthy, reliable
server, Qualtrics. Data is anonymous — or — All identifying information is
removed if appeared. Data collected from the survey will be stored
electronically in a passcoded format through the Qualtrics server and will only
be viewed by principal and co-investigator (faulty advisor).

If you have questions about your rights as a research participant, or if you have any
complaints or concerns and want to speak with someone independent of the research
team, you may contact the Boston University Charles River Campus IRB at 617-358-
6115; co-investigator (faulty advisory), Cynthia Abbott-Gaffney at 609-706-9041 or
abbottgaffney@bu.edu; or myself at kellykan@bu.edu.

Please let me know if I can answer additional questions for you. Your participation is
greatly appreciated. Please click consent if you wish to continue this online survey.
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For Social Media-Form to add email address to receive survey via email

Email to Potential Participant

Subject Line: In Search Of: The association between touch screen device and fine

motor skills of children with autism spectrum disorder

Hello,

My name is Kelly Kan and I am a student from Boston University. You are invited to
participate in this online survey on the association between touch screen device and the
fine motor skills of children with autism spectrum disorder. The purpose of this survey is
to gather opinions and recommendations on experiences of using applications on touch
screen devices (i.e. tablet, phone). The results of this survey can assist for application
development for the population of children with autism spectrum disorder and successful
future use of touch screen device as a service delivery model. This survey is completely
voluntary, and you may refuse to exit the survey at any time. The survey requires 10-20
minutes and no personal information will be obtained in this survey and the
information/option you provided are completely confidential.

Potential risks:

- Some of the questions in the survey might be personal and ad to negative emotions,
such as sadness. However, you have rights to exit the survey whenever you wish.
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- Any information shared on the internet can be intercepted, although materials will be
password protected, as is Qualtrics software in an effort to protect this information.

B We are minimizing this risk in the following ways: using a trustworthy, reliable
server, Qualtrics. Data is anonymous — or — All identifying information is
removed if appeared. Data collected from the survey will be stored
electronically in a passcoded format through the Qualtrics server and will only
be viewed by principal and co-investigator (faulty advisor).

If you have questions about your rights as a research participant, or if you have any
complaints or concerns and want to speak with someone independent of the research
team, you may contact the Boston University Charles River Campus IRB at 617-358-
6115; co-investigator (faulty advisory), Cynthia Abbott-Gaffney at 609-706-9041 or
abbottgaffney@bu.edu; or myself at kellykan@bu.edu.

Please let me know if I can answer additional questions for you. Your participation is
greatly appreciated. Please click the link below to begin the survey.
https://bostonu.qualtrics.com/jfe/form/SV_8tUw6xPm3wBpsK9

Kind regards,
Hoi Ki (Kelly) Kan (Principal Investigator), OTR (Australia, UK)

Boston University
Boston, MA 02215
United States
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APPENDIX C - Online Survey

In Search Of: The association between touch screen device and fine motor skills of
children with autism spectrum disorder

Hello,

My name is Kelly Kan and I am a student from Boston University. You are invited to
participate in this online survey on the association between touch screen device and the
fine motor skills of children with autism spectrum disorder. The purpose of this survey is
to gather opinions and recommendations on experiences of using applications on touch
screen devices (i.e. tablet, phone). The results of this survey can assist for application
development for the population of children with autism spectrum disorder and successful
future use of touch screen device as a service delivery model. This survey is completely
voluntary, and you may refuse to exit the survey at any time. The survey requires 10—20
minutes and no personal information will be obtained in this survey and the
information/option you provided are completely confidential.

Potential risks:

1. Some of the questions in the survey might be personal and ad to negative emotions,
such as sadness.

However, you have rights to exit the survey whenever you wish.

2. Any information shared on the internet can be intercepted, although materials will be
password protected, as is Qualtrics software in an effort to protect this information.

We are minimizing this risk in the following ways: using a trustworthy, reliable server,
Qualtrics. Data is anonymous — or — All identifying information is removed if appeared.
Data collected from the survey will be stored electronically in a passcoded format
through the Qualtrics server and will only be viewed by principal and co-investigator
(faulty advisor).

If you have questions about your rights as a research participant, or if you have any
complaints or concerns and want to speak with someone independent of the research
team, you may contact the Boston University Charles River Campus IRB at 617-358-
6115; co-investigator (faulty advisory), Cynthia Abbott-Gaffney at 609-706-9041 or
abbottgaffney@bu.edu; or myself at kellykan@bu.edu.

Please let me know if I can answer additional questions for you. Your participation is
greatly appreciated.

By selecting "l agree", you are consenting the conditions described above.
o [agree
o [disagree
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. Are you a registered Occupational Therapist?
Y/N

. In what city/province/state and country do you practice?
Y/N

. Are you working in pediatric settings, including school-based, private and public
hospitals, private practice?

Y/N

If not, please specify

. Is your main caseload the children with Autism Spectrum Disorder?
Y/N

. Have you used any touch screen devices (i.e. tablets, phones) in your practice?
If yes, please answer 5a, 5b & 5c. If no, please answer 5d.

Sa. If you have used a touch screen device in your practice before, which applications
have you used before? Please list all applications you have used.

5b. What limitations have you found in the applications you have used? (you may
choose more than one answer)

- Lack of sound reward

- Lack of visual reward

- Not many games available

- Lack of visual display to help monitor progress

- Lack of sound effect for wrong answer

- Lack of visual effect for wrong answer

- Not colorful

- Other (please describe)

5c. How long do you use the device with your client during an hour therapy session?
- 5-10 mins
- 10-15 mins
- 15-20 mins
- 20— 30 mins
- More than 30 mins

5d. Although you have not used it in your practice before, have you heard of any
applications that your colleagues or any OTs you know use?

Y/N

If yes, please list all applications you have heard
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6. Do you personally think that using a touch screen device will improve the fine motor
skills of children with autism spectrum disorder?
Y/N

7. What kind of features would you like to include in an application for children with
autism spectrum disorder that can benefit their fine motor skills?
(Please tick those ones you would like to include and you may choose more than one
answer)

Visual Bright color

Dark color

Character vocalization

Visual effects

Visual reward

Auditory Background music

Sounding reward (i.e. music, words [Well
done!])

Sounding effects for incorrect answers (i.e.
music, words [Try again.])

Provide simple instructions

Others Simple to use

Simple layout

Grading system

A timer

Set time limit for the game

Set time limit for the session (e.g. the app
will only allow the child to play for 15
minutes each time when it’s open)

You may write your comments or suggestions in regards to the features below:




71

8. How many games do you think it should be included in an application in order to
encourage the child to use?

1-3

4-6

7-9

More than 10

9. What sort of games do you think should be included in the application in order to
improve the fine motor skills of children with autism spectrum disorder? (you may
choose more than one answer)

Matching cards (when they can use their index finger)

Finger tapping games (when they have to follow which fingers were with lights
on, and they have to tap with their fingers)

Pinching (when they have to use index and middle fingers to pinch an object
occurs on the screen)

Tracing and writing letters

Tracing and drawing shapes

Jumping dolphins (a game that requires them to use two fingers to drag and
release to make the dolphin jump and catch reward)

Running/swimming race (requires them to use two fingers to tap continuously to
make the character run/swim)

You may write your comments or suggestions in regards to the features below:




APPENDIX D — Logic Model

Program title: Using a touch screen device to improve fine skills in children with autism spectrum disorder (ASD)

Inputs Problem, Theories Activities, Outputs Outcomes
Program Nature of the Problem Interventions and Activities 2 Short-Term 1 Intermediate
Clients -Existing apps in the - An app that covered the Outcomes Outcome
- Children with market have shortcomings of the existing - 1 engagement At 6-week post:
ASD limitations that are not apps which were identified in the inh!ﬁjarning_ti: - Children with ASD
-OTPs who are designed for children survey, such as visual and ASD qun transfer at least 1 skill
. . : sound effect, simple instruction, 9 learnt in the app to reality
interested in with ASD (such as . . therapy ; .
using a touch giving rewards for — gwtgmtor process system, timer, sessions gl.e. dfavlv'?tg shapes or
. ; : ) . - knowledge of orming letters
§creen device > lncorrect. answers or -OTPs use the app with their lThe . > Develop fine motor
in therapy lack of visual rewards) clients with ASD for 30minutes OTPs on how skills to access to
sessions wlth -There is no app been during therapy sessions, five to use and draw shapes
children with established days a week for 3 months. instruct the 1
ASD . . P app with
spQCIflcally for ;r:glng for OTPs for the use of ehildren with 1 Long-Term Outcome
children with ASD pp ASD At 3-month post:
Program L - 1fine motor - 1 fine motor skills in children
Resources 1 Program Outputs \i:tl:is Aggh"d'e” with ASD
- App developed Program Theories - # of OTPs using the app during - Develop fine - Children with ASD show
with specific therapy sessions. motor skills in improvement in fine and
features that suit -TeChn()lOgy - # of children with ASD complete all children with visual motor skills in
children with ASD Acceptance Model sessions required for 3 months ASD to access assessment (i.e. Beery VMI
- Adigital device - Diffusion Of - # of apps downloaded/purchased toatouch and in functional activities,
- Coding for the Innovation - Profit made screen device education, and academic

app

1

1

skills.

External/Environmental Factors: (facility issues, economics, public health, politics, community resources, or laws and
regulations): 1) OTPs’ perspectives are against the use of app during therapy. 2) Policy and regulations of using touch screen

device in a school setting (i.e. France).

L
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APPENDIX E — Survey Result & Overview of Finger Up

Summary of the survey results

Overall, 82 individuals participated in the survey initially, however only 69
Occupational Therapy Practitioners (OTPs) met the inclusion criteria, including being
registered OTPs, working in an English-speaking country (Great Britain, the United States,
Canada, Australia and New Zealand), working in pediatric setting and have children with
autism spectrum disorder (ASD) in their caseload. Sixty-one participants have used touch
screen devices in their practice before and at least 40 applications were listed and addressed
that they have used. The limitations of the existing applications identified include the lack
of sound reward and visual rewards, visual display for monitoring progress, sound, and
visual effect for wrong answers; busy background; not colorful; and sensitivity settings.
Most of the participants used 5-10 minutes in their 1-hour therapy sessions and 18
participants do personally think that a touch screen device will improve fine motor skills
of children with ASD. Whereas 26 participants do not think that, and the rest did not give
an answer. The majority of the participants think that 4—-6 games are the most appropriate
numbers of the game to be involved in the application. The participants would also like the
application developed in this project to be simple to use, have simple layout, a timer, visual
reward, visual effects, with simple instruction, setting a time limit for each game, grading
system, and sounding effect.

Forty applications were tested and used by a volunteer and the features and
limitations of each application were also documented. This further assisted the author and

application developer for the application development. The results show that more than 20



74

games were considered as hard to understand and follow and does not contain visual effect
for wrong answers and visual display to help monitor progress.
Overview of Finger Up

Finger Up is an application developed as an intervention in this project and it
consists of 4 games, including memory card game, pinching, drag and match the shapes,
and join the dots. According to the survey conducted for the application development,
Finger Up has a white color background in each game while the objects in the games have
a contrasted color, such as red, orange, or green. This way is to keep the application simple
and does not have too much visual stimuli. In each game, there is a time limit and scores
for tracking. For each correct and successful answer received from the user, a positive
reinforcing sound reward is activated. On the other hand, when an incorrect or unsuccessful
touch and answer, a negative reinforcing sound effect will be activated. Each game will
take around 1-3 minutes which all games in total can take up to 10 minutes for use. In

addition, the users can select the same game again after their first attempt.
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APPENDIX F — Executive Summary
USING APPLICATIONS ON A DIGITAL DEVICE AS INTERVENTION
DURING THERAPY SESSIONS TO ENHANCE THE FINE MOTOR SKILLS OF
CHILDREN WITH AUTISM SPECTRUM DISORDER (ASD)

Background

Using applications on a digital device as intervention during therapy sessions to
enhance the fine motor skills of children with autism spectrum disorder (ASD), seeks to
address many of the shortcomings that exist in current applications in the market. As a
result, the program aims to create an application, Finger Up, which will include features
that best support children with ASD in learning. This executive summary provides an
overview of the proposed program, evidence of the trends and benefits of digital devices
for children with ASD and recommendations.
Project overview

Using applications on a digital device as intervention during therapy sessions to
enhance the fine motor skills of children with ASD is an educational and interventional
program facilitated by occupational therapy practitioners (OTPs) in therapy sessions with
their 5- to 11-year-old clients who have a diagnosis of ASD. The primary stakeholders,
OTPs, will receive three 1-hour virtual training sessions for an introduction to the
application and for technical support. These training sessions will be conducted by the
author, the author’s academic mentor and application developer. The training will focus on
the evidence behind the program, trialing the games, and providing example on an agenda

of using Finger Up in a therapy session. After the training sessions, the OTPs will use
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Finger Up in a 30-minute therapy session, five days a week for three months. Throughout
three months of intervention, the client and the games used in the application are required
to remain the same. In addition, monthly feedback and question and answer sessions will
be conducted virtually with the primary stakeholders throughout the intervention phase.
The major goal of the program includes improving the fine motor skills in children with
ASD and in the long term, these skills learned will be able to transfer in a real environment,
such as handwriting tasks. It also aims to increase the awareness of the use of technology
for children with ASD and OTPs will develop the knowledge in the use of digital devices
in practice.
Key findings

Fine motor skills are the foundation for children development of many other
important skills in the future, such as handwriting and self-care tasks (Kim et al., 2018).
Good fine motor skills are vital, being one of four main predictors of early academic
success (Mithyantha et al., 2017). The deficit of fine motor skills is caused by
developmental delay which is a condition with genetic and structural brain abnormalities,
such as ASD (Mithyantha et al., 2017). Children with ASD commonly have motor
impairment and lower level of fine motor skills (Dewey et al., 2007); Memari et al., 2015).
Due to these deficits, children with ASD require more support for learning and daily living
(Memari et al., 2015). With the impacts addressed, research studies found that technology
use increases the occupational performance and participation in individuals with disability

(Akyurek et al., 2017).
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Technology is very important in today’s dynamic world as it helps in accessing
food, healthcare, socialization, and productivity (Valencia et al., 2019). Individuals with
ASD demonstrates increased engagement and tend to enjoy themselves when interacting
with digital devices as these interactions provide them a safe and trustworthy environment
(Valencia et al., 2019). Several studies also outline using a touch screen device motivates
children with disability in learning and improves their visual motor integration, cognitive
functional and social skills (Axford et al., 2018; Coutinho et al., 2017; Dessoye et al., 2017;
Esposito et al., 2017). However, the existing applications have many limitations, such as
the lack of visual reward, wrong visual and sound effect for wrong answers, misleading
those children with ASD when are using it (Jones et al., 2018). In addition, none of the
existing application targets the population of children with ASD in the current market.
Hence, this has demotivated OTPs using application on a touch screen device in practice,
even though it helps their clients (Jones et al., 2018). Jones et al., 2018 stated that an
application with appropriate games, features and skills are important for children with
ASD. Finger Up was developed according to the author’s original survey conducted in this
project which will cover the limitations identified earlier. Therefore, Finger Up will not
only promote learning, but also encourage therapists to continue to use digital devices with
their clients.

Recommendations

These findings have important implications for occupational therapy and use of

application in a touch screen device. First, using a touch screen device promotes learning

and motivates children with ASD in therapy and academy. Second, developing an
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application with features that are suitable for children with ASD is essential as the lack of
this has discouraged OTPs to use it in practice although it helps their clients. Third, using
game-based application on a touch screen device encourages children with ASD in
developing their fine motor skills which are essential for achieving independence and
school-based skills. As a result, this will further benefit the educational access and quality
of life of children with ASD.
Conclusion

Technology use has become more popular in therapeutic settings. Research
studies found that technology has benefits towards children with disability in learning
(Sung et al., 2016). However, children with ASD would not benefit from every individual
application in the current market due to limitations and absence of features that meet
critical needs. This innovative application created in this project provides a platform for
children with ASD to learn and develop their fine motor skills through a touch screen
device and reassures OTPs that they can effectively implement it in their practice with

their clients.
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APPENDIX G - Fact Sheet

Using applications on a digital device as intervention

B O S TO N during therapy sessions to enhance the fine motor

S : skills of children with autism spectrum disorder
UNIVERSITY

Kelly Kan, OTR
OTD Candidate

Autism Spectrum Disorder (ASD) Facts
Children with ASD have a lower level of fine motor skills and this can lead to poor school
performance, which then contribute to low self-esteem. decreased confidence and a poor quality
of life. Children with a more severe level of ASD have greater impairment in motor skills.

The Problem
A touch screen device is increasingly used in occupational therapy intervention to help individuals
with ASD to manage self-care, sensory issues, and social engagement. Children with ASD would
benefit from using a touch screen device in improving their visual motor, cognition and social
skills. However, there are limits to the efficacy of existing applications dedicated to the
improvement of fine motor skills and no application targets children with ASD.

Result of the author’s survey

1) Lack of visual display for moniforing progress 1) Simple to use (n=10)

(n=14) 2) Simple layout (n=8)
2) Lack of visual rewards (n=10) 3) A timer (n=7)
3) Lack of sound reward (n=10) 4) Sounding effects for wrong answers (n=7)

4) Lack of visual effect for wrong answers (n=8) 5) Visual reward (n=0)

5) Lack of sound effect for wrong answers (n=4)  6) Visual effect (n=5)

6) Busy background and sensitivity settings (n=19) 7) With simple instruction (n=5)

7) Not colorful (n=1) 8) Setting a time limit for each game (n=4)

p—

Nl Photo By Daniel Nations from Lifewire
Photo By Laura Sanders from Insider

Photo Bv David Soero from Ilumination

Theories
Technology Acceptance Model
¢ Key elements including perceived usefulness, perceived ease of use and behavioral intention
inform that users will be more likely employing a specific application system when it is easy
and enahnce an individual’s work or life performance
Diffusion of Innovations
e DOI emphasizes the importance of conveying an innovation’s perceived attributes of relative
change, complexity, compatibility, observability and trialability features in persuading
potential users to adopt it.
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Proposed Solution

.
Finger Up is an application developed in this project that n
covers the limitation of the existing application and also -
includes all the features suggested from the survey. S
.
Fingar Up logo ¢ e
Program —

o Occupational therapy practitioners (OTPs) to receive three virutal training workshops prior to
implementation

o OTPs to implement Finger Up with their clients in a 30-minute therapy session, five days a week
for three months

o OTPs to receive a monthly virtual meeting for feedback and technical support throughout the
three-month intervention

Program Outcomes

o Increased engagement in leaming in children with ASD
during therapy

o Increased knowledge of Finger Up and technology use in
OTPs

o Increased fine motor skills in children with ASD

o Allowing children with ASD to transfer skills leamt in
Finger Up to reality

Impact on Occupational Therapy Practice

e Finger Up is a theory-driven and evidence-based application that is easily accessible by OTPs
when working with their clients in practice

» Finger Up with supportive and appropriate features exemplifies how children with ASD would
benefit from using a touch screen device to develop their fine motor skills
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