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ABSTRACT 
The question we aim to solve is how children with autism can be helped in their daily activities [1]. 
As the minds of those with autism work differently from the minds of those without autism, those with 
autism may also require different needs as well [2]. An application was developed to aid those on the 
autism spectrum in staying focused on work [3]. An experiment was conducted to test the perceived 
practicality and effectiveness of the application in daily life, which was a survey involving thirteen 
participants, in which the participants would rate how likely they would be willing to use the 
application long-term on a scale from one to ten after being shown a video demonstration of the 
application [4]. The results of the experiments indicated that the general public would find the 
application to be useful and serve its purpose well, but those that can benefit from the application 
would primarily be a certain demographic of people who have great difficulty focusing, such as those 
with autism. 
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1. INTRODUCTION 

There is a group of children in this society called children from the stars. They seem 
lonely, even though they are immersed in their own world, their different thinking 
systems make them seem to be from another planet. They are children with autism. 
In today's society where people have abundant social activities, we advocate making 
friends widely and integrating into groups. As a result, groups like this, which like to 
segregate themselves, began to receive more attention from the public. Autism is a 
disorder related to the development of the brain. It is usually caused by genetic factors, 
psychological factors caused by external environments and so on. The symptoms 
usually appear at an early age, and each child with autism has unique symptoms that 
can eventually lead to an inability to socialize normally. Some children will face 
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learning disabilities, they gradually lose the language and skills they have mastered, 
some children learn quickly, but can not adapt to the social environment, some lose 
emotions and feelings, refuse to express, and even some will produce self-harming 
behavior [5]. At present, there is no cure for autism, but some children with autism 
can still be cured through long-term rehabilitation training [6]. Recent technology 
can use artificial intelligence to analyze and optimize computer science learning 
performance for students with special needs to help them test and seek an efficient 
way to train and learn. With enough advancements in technology, it could be possible 
for those on the autism spectrum to eventually live lives that are almost as convenient 
as the lives of those without autism. 

As early as the 1990s, researchers have proposed and adopted ways to use technology 
to treat autism. To help autistic children understand non-verbal information such as 
facial expressions and gestures, a smart wristband has been launched that can 
translate information from the outside world, interpret the tone of a speaker's voice 
and help users read the emotions of others, enabling children with autism to better 
communicate with others [7]. However, study and experiments have shown that the 
program is not absolutely accurate in translating non-verbal content, so users may 
misinterpret it in certain situations. In order to help children with autism recognize 
and adapt to new environments, there are also programs that allow users to customize 
scenes of their lives, such as schools, classrooms, and rooms, and try to get them to 
recognize and remember those scenes and names. But just customizing and recording 
the images doesn't test whether it actually helped them, and can’t determine if they 
will still have that recognition when they get out of the software and into real life. A 
VR simulation training method has been introduced to help autistic people cope with 
and accept unfamiliar situations in a controlled environment [8]. This technology 
uses VR for personalized customization, simulates virtual space, brings immersive 
experience to users and expresses fear. This technology is helpful for some autistic 
children, but because it is difficult to determine the severity of autism symptoms, it 
may also stimulate some children in a bad state [9]. VR has induced motion sickness 
in some of its users, which generally occurs when users are standing still while the 
VR world provides the illusion that they are moving. A second practical problem is 
that it is hard to roll out everywhere. VR headsets and equipment still remain a 
somewhat pricey and relatively uncommon household product compared to phones. 

An application was developed with the purpose of maintaining the focus of those 
with autism. The application requires the use of a device’s camera to function 
properly. The user can leave the application open, then proceed to continue working. 
If the user appears distracted or unfocused, the application will determine this by 
recognizing the facial patterns that the person exhibits and alert the user to keep the 
user focused. The intention behind this application is to improve productivity and 
instill good habits of working without being exposed to any distractions. This  
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application is particularly directed towards neurodivergent individuals, such as those 
on the autism spectrum, that may be more prone to spacing out or becoming 
distracted more easily and frequently. Many other programs and tools designed to 
help those with autism require the active participation of those individuals, which 
takes up valuable time and can disrupt the individuals’ schedules. On the other hand, 
this application only requires that it be opened up and can act as a tool to benefit the 
lives of people with autism while being minimally disruptive in these people’s daily 
lives. 

The experiment that was used to evaluate the effectiveness of the application was a 
survey. Thirteen participants were gathered to receive a video demonstration 
regarding how the application works and what features the application is capable of. 
Then, each participant would be provided with a link to a Google Forms survey. The 
survey would be split into two sections for the participants. The first section will test 
the participants’ perceived quality of the application by asking the question “How 
well do you believe the application will be able to keep people focused on their 
work?”, and the second section will test the participants’ interest in the by asking the 
question “How likely would you use the application in daily life?”. An optional free-
response feedback section will be provided at the bottom of the screen as well, in 
case the participants would like to express their thoughts further or would like to see 
specific changes be made to the application. Section 1 of the survey will primarily be 
used to evaluate the predicted performance and practicality of the application, and 
Section 2 of the survey will primarily be used to evaluate the predicted percentage of 
the population that would be willing to utilize the application for an extended period 
of time. As the participants are considered as a subset of the general public, the results 
of the survey will be used to predict the likelihood of the general public to use this 
application long-term in the future if it were to be widely released. 

The remainder of the paper is structured in five more sections. Section 2 explores the 
difficulties that were overcome when implementing the application and 
experimenting on the application. Section 3 describes the components of the 
application and the implementation of the general solution as well as a solution of 
each project. Section 4 presents the experiments that were performed to prove the 
effectiveness and practicality of the application. Section 5 compares related works to 
our own work and details the purpose of each work. Lastly, Section 6 reflects on the 
project as a whole and possible steps to improve the project in the future. 
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2. CHALLENGES 

In order to build the project, a few challenges have been identified as follows. 

2.1. How exactly to approach the problem 

The first challenge that was encountered was how exactly to approach the problem. 
Autistic individuals may have needs that differ from other people, and it may not be 
possible to tackle all of the daily challenges they may come across. Therefore, the 
best course of action that was agreed upon was to simply focus on one issue for now. 
When deciding what issue to choose, the issue that would be best would be something 
that could apply to anyone, whether or not they have autism. While brainstorming, 
the loss of concentration and the presence of distractions when working seemed to 
be a problem that many people deal with and can relate to in their daily lives [10]. 
With more accessible and convenient technology, it is tempting to check social media 
on a phone or watch shows or play video games on the computer. Therefore, such an 
issue is more important than ever to address. 

2.2. Deciding what solution could be created to handle the issue 

With the exact issue to target, the next step was deciding what solution could be 
created to handle the issue. An application was believed to be the easiest and the most 
convenient for people to use, as the users would simply have to navigate through a 
self-explanatory user interface. When planning what the application should do, it 
seemed best if the application was non-disruptive and would not be a large time 
commitment to use, such as an extended program or a lecture on how not to be 
distracted; the application would be contradictory if it wasted its users’ time when its 
purpose is to improve productivity. To create an application that could serve its 
purpose of maintaining focus with minimal time and effort from the users’ end, the 
final application concept that was agreed upon was one in which the application 
would only need to be opened up, then alert the user whenever it detected that the 
user was not focused. This was achieved using facial pattern recognition. 

2.3. The implementation of the application itself 

Another significant challenge to overcome was the implementation of the application 
itself. Before starting on the application development, the programming languages 
had to be selected. The programming languages had to be simple enough that the 
application could be completed within a certain timeframe, but they still needed the 
functionality and capabilities to achieve everything that was planned for the 
application. After some brainstorming, Python was chosen for the programming 
language of the back-end code, and Thunkable was selected to be the front-end  
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programming language. Both programming languages are relatively easy to learn and 
use, as Python has simple syntax and Thunkable involves block-based code. 
Furthermore, Python has many libraries available involving artificial intelligence and 
machine learning for various fields. As facial pattern recognition was needed for the 
application to function as intended, borrowing an existing Python library in the code 
allowed for the application to detect the faces of its users and perform actions based 
on whether their facial patterns indicated being distracted or lacking focus. 

3. SOLUTION 

The application was made using Python as the back-end code and Thunkable as the 
front-end code. Thunkable provides the application users with a simple and intuitive 
to work with, allowing them to use all the functions in the application with relative 
ease and convenience. However, in this application, Thunkable does not provide 
much functionality on its own. The functionality of the application primarily comes 
from Python, in which packages are used to implement the tracking feature. Some of 
the packages that the application uses include Tkinter and Firebase. The application 
uses Firebase to help with sending data between Thunkable and Python. As Python 
and Thunkable would not normally be able to connect to each other, Firebase 
provides a path for the two programming languages to connect to each other. Firebase 
is a set of hosting services, and it is used to connect the Python code and the 
Thunkable code together. For the data to be sent in between both coding languages, 
the data that is transferred would also have to have a specific data format. The 
information is converted to a JSON file, which acts as a dictionary or hashmap object. 
With this data type, the code on the receiving end of this information can pick out 
specific parts of the data and use them as necessary. Tkinter is mainly used to create 
GUI applications. In the case of this application, Tkinter opens windows that provide 
the user with prompts asking for information, such as requesting the users’ login 
information. 

 



 

6 

 

Figure 1. Overview of the solution 

As the user starts the application, a JSON file is retrieved with information regarding 
Firebase. The file includes the type of Firebase account, the ID of the project, the 
private key and the private key ID, the client ID and email, the token URI and 
authentication URI. Firebase is used as a database that allows for the transfer of 
information between the front-end code (Thunkable) and the back-end code (Python), 
and the information helps the application run smoothly. With this JSON file of 
credentials and a database URL, a Firebase app is initialized. 

When the user is introduced to the application, the user is provided with a login screen. 
This login screen is provided with the help of the package named Tkinter in Python, 
which is primarily used to create GUI applications in a convenient and quick manner. 
The login screen is set to a specific width and height, and the login screen is not 
resizable by the user. In the login screen, the title appears at the top, and the user is 
provided with textboxes to enter a username and a student ID. Then, towards the 
bottom of the screen, the button “Log In” is provided. The login screen also has a X 
button in the top right corner to give the user the option to close out of the login 
screen. 

To create the login screen, Tkinter creates a window and sets the dimensions of the 
window to be 180 pixels wide and 250 pixels tall. A resizable function is called on 
the window to set it to false, labels are created to add text within the login screen, 
calls to the Entry method are created to make textboxes to enter the information, and 
a call to the Button method implements the login button. 

When the login button is pressed, the connection is checked by seeing whether URLs 
properly load. If there is no connection, a message box will notify the user that there 
is no internet connection. Otherwise, the information is verified to check whether the 
information is correct. The inputted student ID is checked whether it is inside the list 
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of students stored in the Firebase database or not. If it is, the parent ID that 
corresponds with the student ID is retrieved and the login screen deletes the textboxes, 
notifying the user that he or she is logged in. If not, then a message box prompts the 
user that the ID was not found. From here, the tracking will start, and information 
will begin to be gathered, such as the start time and the current status of the student. 
With this gathered information, a notification is sent to the Firebase Database URL 
after first converting the information into a JSON file. The parent of the student will 
be able to keep tabs on whether the student is focusing on work or not. 

 

 

Figure 2. Foreground Feature Code 

 

 

Figure 3. Log in Screen 
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4. EXPERIMENT 

4.1. Experiment 1 

The experiment used to evaluate the effectiveness of the application on improving 
the lives of the general public, specifically special needs children, is a Google Forms 
survey. Thirteen participants will be shown a video demonstration of the application 
that showcases each individual . Each participant will be shown the same video 
individually, which reduces any confounding variables that may come with this 
application. Then, the participant will be provided the first question “How well do 
you believe the application will be able to keep people focused on their work?” and 
will be given a scale from one to ten to score the application. The sample size is large 
enough to mitigate the effects of any variability. 

 

 

Figure 4. Table of quality rating 
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Figure 5.  Graph of perceived effectiveness of App 

 

 

According to the results, it appears that the participants generally agree that the 
application can accomplish its goal of helping its user stay focused fairly well. The 
highest score a participant gave was 10, while the lowest score a participant gave was 
5. The average that the participants gave for their predicted effectiveness of the 
application after watching the video demonstration was 7.77, indicating that the 
participants had a somewhat strong belief that the application would succeed in 
helping its users if it were to be widely released. In the optional feedback section, 
some participants indicated that the idea of using facial recognition was clever and 
could be applied to other applications in the future. However, one participant 
expressed their concern for the application’s functionality. As facial recognition is 
not completely accurate and has a chance of incorrectly detecting something, the 
participant stated that there is a chance that, and achieving this goal through more 
reliable means may have been a better implementation choice. 

4.2. Experiment 2 

After completing the first question, the participants will move on to the second 
question and will also be asked to score the application on a scale from one to ten. 
The sample size is the same, so it is once again able to account for variability. 
However, there is the possibility that participants have more thoughts that they would 
like to share, but they are not able to do so with the two questions regarding the 
perceived effectiveness of the application and willingness to use the application in 
the long run. To account for this, an optional free-response feedback section was 
added to the bottom of the survey. 
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Figure 6. Table of Interest rating 

 

Figure 7. Graph of willing to use application 

 

The results of the second question revealed that the participants were only mildly 
willing to continue using the application in the long run. The highest rating a 
participant gave was an eight, the lowest rating a participant gave was a four, and the 
average rating was a 6.15. These statistics may indicate that the application will only 
be used by people who feel that they cannot focus on their own and need a tool to 
assist them with concentrating on work. This notion is also reinforced by the free-
response feedback answers that many of the participants provided. According to the 
responses of the participants, the participants did not feel like the application would 
suit them, but they felt as if the primary demographic of those with autism spectrum 
disorder would find the application much more valuable. As the participants were a 
random subset of the general public rather than those who were diagnosed as autistic, 
this was a reasonable outcome. 
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The results of the survey indicate that the participants believe strongly that the 
application will do well at accomplishing its purpose of having its user be more 
concentrated when it comes to tasks. This was expected, as the application was 
designed solely with this purpose. All the implementation choices of the application 
were dictated by how well users could be alerted of their lack of focus, and the 
participants appeared to recognize this. The results also indicated that the application 
was best suited for those with special needs or otherwise have great difficulty with 
concentration, and the application was not a tool that everyone in the general public 
would find that useful. This was also somewhat expected, as the participants were 
not the primary demographic of the application. Between the two scores, the 
participants felt more strongly about the ability of the application to improve its users’ 
lives than their willingness to use the application long-term, which indicates that the 
application was a useful tool that simply did not apply to them as strongly. 

 

5. RELATED WORK 

A study was performed to discuss how children who were diagnosed with autism 
spectrum disorder experienced technology-related interventions that aimed to 
improve their social skills. According to the study, videos or DVDs played in a school 
setting were how most of the interventions were carried out, and the most common 
social skill taught was initiating conversations [11]. The study regarding 
interventions and this work are similar in that the primary goal is to improve the 
quality of life for autistic individuals. However, while the study regarding 
intervention emphasizes the analysis of data, this work focuses more on the 
development of a newly created application. 

Another related work claims that early intervention has been deemed as a crucial step 
in the development of children with autism and has been effective when it comes to 
minimizing the symptoms of autism. Research is being conducted to individualize 
the treatment of autistic children with the help of technology, which can allow 
children to receive the treatment that suits them the best [12]. The related work and 
this work both aim to better the lives of those with autism spectrum disorder; the 
related work studies how children with autism could have individually-crafted 
treatments to reduce autism’s symptoms, while this work involves the development 
of an application as a general solution that can help improve the concentration and 
productivity of anyone who uses it. 

A third related work describes how facial recognition technology can be utilized to 
diagnose diseases, as some diseases are linked to facial deformities or characteristics. 
A call to action is made for artificial intelligence-based facial recognition to have 
more real-world applications, as it has proven to be a significantly useful tool in 
diagnosis of diseases [13]. The related work and this work share the similarity of 
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using facial recognition technology to improve the lives of the general public. While 
the related work studies data regarding disease detection with facial detection, this 
work chooses to create an application using facial detection to improve the 
productivity of its users.  

6. CONCLUSIONS 

An application was created with the intention of increasing the productivity of its 
users by alerting the users whenever they are not focusing or are being distracted. By 
leaving the application open, the device camera will be able to examine the face of 
the user as the user works. With the help of facial recognition technology, the 
application can detect whether the facial patterns the user exhibits represent lack of 
focus [14]. When the application detects this, it alerts the user and lets the user know 
to stay on track and focus on work. While this application can be useful for anyone 
who wishes to get work done, the application’s primary demographic is those with 
autism, as a common symptom of autism is difficulty concentrating. The experiment 
that tested the application is a survey that participants filled out after the participants 
were shown a video demonstration of the application being used. In the survey, the 
participants were asked how well they felt that the application would perform its job 
of keeping its users concentrated on work and how likely they would be to use the 
application in the future on a scale from one to ten. The results of the survey indicated 
that while the majority of participants believed that the application would serve its 
purpose well, they did not seem to be as willing to use the application in the future 
as originally expected. As the participants were randomly selected from the general 
public and not necessarily those with special needs that have difficulty focusing, this 
may explain the difference in the results. 

A current significant limitation in the application is the scope of the application. 
While the application appears to be effective at maintaining the focus of people as 
they work, the application could benefit the lives of those on the autism spectrum 
even further by being applicable to other areas of their life as well. The application 
addresses whenever the user is unfocused, but with the same facial recognition 
technology, it may also be able to address whenever the user is in other mental states, 
such as upset or confused [15]. Implementing more features to the application can 
make the application become more general-purpose. 

A potential addition to the application is the ability to play calming music or music 
that the individual likes when the camera detects that the facial features of the person 
represent anger or frustration. The music would only have to be inputted once, then 
the application would remember it and play it whenever needed. As some on the 
autism spectrum may experience tantrums, this may be a useful feature to calm them 
down. 
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