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Abstract—Attention Deficit Hyperactivity Disorder, ADHD for
short, impedes submission to traditional teaching as it affects
cognitive abilities such as executive function skills, memorization,
and focus. In this case, how will kids with ADHD learn languages?
This paper provides a solution by presenting the capabilities of a
mobile language learning tool called AugmentedFocus, which is
designed to support children with ADHD through the use of
augmented reality. This association has allowed personalized
instruction, accompanied by noticeable augmented reality
elements so that learners, teachers, and administrators are able to
use their mobile phones to comprehend instructional materials.
The objective is to evaluate the application’s design, architecture,
prototype, some testing results, and adjustments made during its
implementation, while discussing other features within the
context. More significantly, we aim to demonstrate how the mobile
application can enhance engagement and retention in language
learning among kids with ADHD. Attention Deficit Hyperactivity
Disorder obstructs dependency on traditional measures of
teaching since it relates to cognitive skills like executory function
skills, memory, and focus. In this case, how will kids with ADHD
learn languages? This paper addresses the issue by demonstrating
the effectiveness of a mobile language learning app,
AugmentedFocus that is specifically created for ADHD kids and
shows a Technology in education.
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. INTRODUCTION

ADHD is a neurodevelopmental condition that significantly
impairs children's ability to concentrate, focus, and retain
information thereby posing great challenges within an
educational environment [1]. Traditional methods of learning
may not be appropriate for an individual with ADHD because of
attention and memory problems entailed by such a disorder.
Emerging technologies in education, like AR, may introduce
new ways to support these students by engaging them in more
interesting and interactive learning experiences [2].

Augmented reality is a technology that has appeared in
recent years and is being widely used in different areas. In this
case, we are looking to adapt this technology to the learning of
children with ADHD because they have great difficulty
concentrating and this tool allows them to learn in an
entertaining and effective way [3]. Because of this we decided
to create a mobile application using augmented reality focusing
in ADHD students.

The primary goal of this app is to improve attention retention
and reduce impulsivity through interactive and engaging
educational content [3]. Using a smartphone, students can access

a variety of AR-enhanced lessons. Teachers and administrators
also benefit from functionalities that simplify content
management and tracking student progress.

Although it was not easy to use augmented reality tools due
to our inexperience, this was not a reason not to continue with
the research and we continued forward until we achieved the
objective.

Il.  LITERATURE REVIEW

Technological progress in the educational sector has brought
forth more ways to better learning, especially for people with
cognitive challenges. A new method is by using augmented
reality, which places digital elements into the real world so that
an interesting mixed environment is created; this has been
proven by some studies to help keep students' attention, which
is very important to people with ADHD [4, 5].

Previous studies have pointed out AR use in creating
relatively immersive learning experiences that foster cognitive
engagement, especially through immediate feedback [6]. The
use of AR in education has been applied to various fields, from
science to language learning [7]. Specifically, however, its use
as a methodology for teaching language to students with ADHD
has not received much attention. This involves an improvement
over the existing work by applying AR where it might best
benefit such learners, meeting their individual cognitive design
requirements.

Research in study [29] was conducted where an interactive
laboratory with augmented reality was successfully
implemented for engineering, arts and social sciences, and
science students. It facilitates practical learning in various
disciplines. Within a period of two years and six months, it
attracted 7952 student visits and was used in 24 subjects. Despite
the obstacles that appeared (lack of augmented reality content
and insufficient technical support), the research demonstrated
the great interest that students had in the laboratory, where
71.5% were from engineering [29]. Unfortunately, the
laboratory was stopped due to the appearance of the COVID-19
pandemic.

I1l.  METHODOLOGY

The approach taken in the development of AugmentedFocus
was user-centered and iterative, ensuring that the needs of
students with ADHD were addressed at every phase. The
methodologies followed were Scrum for software development,
Flutter for the mobile app design, and ARCore for integrating
any augmented reality functionalities [8] [9].
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A. Scrum Method

Scrum is an agile methodology framework primarily focused
on software development, although it is being attempted to be
used in different areas. The objective of this methodology is to
facilitate collaboration within a development team and to deliver
products constantly, i.e. in an iterative manner. The main agile
principles used by Scrum are adaptability, collaboration and
continuous delivery [20]. Fig. 1 shows the order of the tasks
developed in the Scrum process.
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Fig. 1. Scrum process.

The Scrum methodology is composed of four essential
components.

1) Small, multidisciplinary teams: Small, multidisciplinary
teams that self-organize for the development of each phase and
work together to achieve a common goal.

2) Roles

a) Scrum master: The person in charge of supporting the
Scrum process, helps solve problems and ensures that the
Scrum process is followed.

b) Product owner: This is the representative of the
product's stakeholders, helping the team to set the objective to
be achieved and prioritize what should be developed.

Vol. 15, No. 11, 2024

c) Development team: They are
developing the product and delivering it.
3) Artifacts

a) Product backlog: This is the planned and prioritized
list of requirements and tasks to be developed by the
Development Team during the development of the product.

b) Sprint backlog: It is the set of tasks chosen for
development within a Sprint.

4) Events

a) Sprint: This is the fixed development period in which
the chosen set of requirements is implemented.

b) Daily scrum: Short, daily meeting held by the
development team to check progress.

¢) Sprint planning: Meeting for planning a Sprint.

d) Sprint review: Review meeting of the work
accomplished throughout a Sprint.

e) Sprint retrospective: Reflection by the Development
Team on a Sprint to find points for improvement.

responsible for

B. System Design

The AugmentedFocus architecture was designed to support
high levels of engagement, ease of use, and scalability. The
mobile app was built using Flutter, a robust framework that
enables cross-platform compatibility, ensuring that the app can
be deployed on both iOS and Android devices [10]. This
framework also enables rapid prototyping and testing, which
was essential in the iterative design process [11].

Data management and security were priorities from the early
stages of development, selecting Firebase as the primary
database to store user information, lesson content, and AR
assets. Firebase offers cloud-based scalability and strong
integration with mobile platforms, making it a suitable choice
for this project [12].

The backend API was implemented using Django, a Python
framework known for its security and ease-of-use features [13].
Django provided the tools needed to build a secure and
responsive application programming interface (API) that
connected the mobile frontend to the database and notification
system. The API handles user authentication, lesson retrieval,
AR asset management, and notifications, which are critical
features to ensure a smooth user experience.

C. Augmented Reality Integration

The core functionality of AugmentedFocus lies in its AR-
enhanced lessons. We used the ARCore SDK to create
immersive and interactive learning environments that integrate
3D objects and animations into language lessons [14]. ARCore
was selected due to its compatibility with most smartphones and
its ability to render high-quality 3D models in real-time, which
is essential for creating engaging content for students with
ADHD [15].

AR lessons are designed to incorporate language learning
into interactive tasks, such as assembling virtual puzzles,
interacting with 3D objects, and completing language-based
challenges in a simulated environment. This gamification of
learning has been shown to increase motivation and engagement
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among students with ADHD, who often struggle to concentrate
in traditional learning environments [16].

D. Testing and Evaluation

To ensure that the system met the needs of its users, several
rounds of usability testing were conducted with students,
teachers, and administrators. Participants were asked to
complete specific tasks within the app, such as logging in,
accessing lessons, and interacting with AR content. Their
feedback was collected and analyzed to identify any usability
issues or technical problems that required adjustments [17].

A mixed-methods approach was used to evaluate the
application. Quantitative data was collected through system logs
and performance metrics, while qualitative feedback was
obtained through surveys and interviews with participants. This
comprehensive approach allowed us to understand both the
technical performance of the system and the user experience
aspects [18].

E. Design tools

1) Figma: The use of Figma was essential for the design of
the application since this allowed the different prototypes and
mock ups to be made in addition to allowing collaborative work
with the Development Team because it is a cloud-based
technology where several people can edit in real time.

2) Vertabelo: This tool allowed us to create the
application’s database diagram thanks to the fact that it manages
a structure of tables, indexes and relationships between them.
This tool was very useful since it is based on cloud technology,
which allows the Development Team to work collaboratively.

F. Development tools

1) Flutter: Flutter is an open source development
framework created by Google. Firstly, it is well known for its
high cross-platform compatibility when developing mobile
applications and its simplicity when developing thanks to the
Dart language. Secondly, it is a very good work tool because it
offers the Hot reload functionalities that allow you to see the
changes instantly without restarting the application and
Widgets that are reusable components to build the application
[10].

2) Dart: It is an open source programming language aimed
at developing frontend applications, especially web and mobile.
This programming language goes hand in hand with Flutter and
is what makes it well known in the creation of multiplatform
applications. What stands out most about Dart is the simple
syntax it uses because it is very similar to Java, JavaScript and
C++, flexible compilation, object-oriented, support for
asynchronous functions, automatic memory management and
great multiplatform support. Given all of the above, this is why
Dart and Flutter are a great match in the frontend development
of applications.

3) MySQL: It’s relational database manager developed by
Oracle. We chose because of his ease of organizing, managing
and storing data for application testing.

4) Android studio: Anintegrated development environment
(IDE) for developing Android applications, created by Google.
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This IDE allows development in languages such as Java,
Kotlin, and C++.

5) Firebase: It is a platform based on cloud technology
which offers various services such as real-time database,
firestore, authentication, storage, hosting, messaging, analytics,
crashlytics, predictions and other functionalities based on cloud
databases. Firebase was mainly used to host our real-time
database and to store and synchronize application data [12].

6) Django: Itis a high-level framework that uses the Python
programming language, which is characterized by its high
development speed, but it does not leave security aside and
helps developers avoid common errors in data security. Itis also
very efficient with both scalability and versatility, allowing
developers to adapt their application to the needs of users.
Django was chosen due to its ease and speed of development,
as well as the great compatibility it has with applications that
are related to augmented reality [13].

7) AR Core: It is the SDK developed by Google that
focuses on offering a tool to create new interactive and
immersive experiences on Android, iOS, Unity and the web.
Using interactive objects in the virtual world where it includes
motion tracking, depth understanding, environmental
understanding, presenters and light estimation. The main use of
this tool in the application is to provide augmented reality
functionality to generate interactive classes for students with
ADHD and thus capture and maintain the attention of students
[14].

IV. DEVELOPMENT OF THE METHODOLOGY

The Rational Unified Process (RUP) methodology was
adopted to guide the development of AugmentedFocus. RUP is
a software development process that divides the project lifecycle
into four distinct phases: initiation, elaboration, construction,
and transition. This methodology was chosen because it offers a
structured approach to software development, which is crucial
for managing complex projects such as AugmentedFocus [19].

A. Initiation Phase

During the initiation phase, the main focus was on
understanding the application requirements, including the
specific requirements of students with ADHD. Through
collaboration with educators and specialists, key functionalities
that AugmentedFocus should include were identified: AR-
enhanced lessons, user-friendly navigation, and robust security
for student data [20].

Stakeholder meetings were held to align project goals,
feasibility, and timelines. An early prototype of the app was also
developed to provide a proof of concept for the AR features and
mobile interface.

The application requirements were identified through
meetings and a prioritized list of applications was created Table
l.

These are the functionalities to be developed identified
thanks to the meetings with the Product Owner. These user
stories also have their own task to be make for every developer
during a sprint.
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TABLE I. PRODUCT BACKLOG
. Value
Code Title (112/3/5/8)

US001 Corr_]plete a learning activity with augmented 8

reality
US002 | Access progress statistics 2
US003 | Access additional educational content 5
US004 | Record activity progress 1
US005 | Set up custom activities with augmented reality 5
US006 lIJDSc:awnIoad augmented reality content for offline 2
US007 | Check achievements and progress in activities
US008 | Log in to the app
US009 Interact with objects in augmented reality 8

vocabulary
US010 | Do vocabulary exercises with augmented reality 5
US011 | Explore virtual reality with augmented reality 3
US012 | User data security 1
US013 | Application accessibility 1

B. Elaboration Phase

This phase includes the system architecture and design. Use
cases were defined and a detailed system design was created that
described how the various components of the application would
interact with each other. The first functional prototype of the
application was also developed in this phase, focusing on key
features such as user authentication, lesson retrieval, and AR
integration [21].

We started with first versions of Fig. 2 logic and Fig. 3
physical diagrams for the app before doing the C4 model
diagrams with more specific information.

C. Construction Phase

This phase it’s totally focused in the entire application, it was
developed in Flutter, we used it to build the front-end of the
mobile app, ensuring cross-platform functionality [23]. In
parallel, the backend API was built using Django, while Firebase
managed data storage and real-time communication between the
server and mobile devices [24].

The version control used was github and everything about
the application (backend, frontend) is in the repository. We used
android studio during the whole development process and using
the virtual simulator of android studio to test the application.

D. Transition Phase

This phase focus on deploying the application and ensuring
its stability in real-world environments. It includes extensive
testing to ensure that the application worked well on different
devices and operating systems. In addition, final usability testing
was conducted to validate that the user interface was intuitive
and accessible for students with ADHD [25].

E. Development

The following images present the system architecture at
different levels of the C4 diagram:

The system has three users:

Vol. 15, No. 11, 2024

1) Students with ADHD
2) Teachers
3) Administrator

Where these interact with the AugmentedFocus application
which is composed of Mobile Application Frontend and Mobile
Application Backend, it contains sign-in, security, authenticator
controller, AR module, AR controller, lesson controller and
notifications functionalities all connected to the database hosted
in Firebase, in addition to an external notification system. After
that we designed our C4 model diagrams. Firstly Fig. 4 context
diagram secondly Fig. 5 container diagram and finally, Fig. 6
component diagram.

Backend

ﬂ'—’D—’@—' N —

User Smartphone Internet Aplicacion

— ==

Augmented
Reality

Fig. 2. Logic diagram of AugmentedFocus.

Client layer

[ ]
| Augmented reality
service
ADHD
student '
| Business service
(Student manager)
[ ]
Learning APP for

ADHD students Business manager | ]
(Activities manager)

Teacher

Presentation layer Business layer Data layer

Data service

Fig. 3. Physical diagram of AugmentedFocus.
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Fig. 4. Context diagram of the AugmentedFocus system.
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After design of the C4 diagrams we decided to start with the
mobile application prototypes, since it’s an application for kids
and teachers we needed to focus on something simple but at the
same time useful for our users. Prototypes were designed for the
application design which are: Fig. 7 - Welcome Prototype, Fig.
8 - Sign in and Register, Fig. 9 - Upcoming events and Course
list, Fig. 10 - Course unit list and Course topic list, Fig. 11 -
Grades and Profile, Fig. 12 - Activity and Activity description
and Fig. 13. An example of an augmented reality activity. We
choose a warm colors and an interface based on a kind of virtual
classroom for students because we needed the structure that can
be organized due to the activities and different courses that may
exist in the school or institute.

9:27

Fig. 7. Welcome prototype.

9:27 R 9:27 all 7 -

“ “

Login Register

Email

Email@example.com ‘

Password

Confirm password

[ B signing up.you agree to Photo's Terms of Service
and Privacy Policy.

123 space return 123 space return

Y 9

Fig. 8. Sign in and register prototype.
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Fig. 9. Prototype upcoming events and course list.

9:27 il T -

Course title

9:27 il T -

Unit number

Unit 1 [}

Topic 1

Topic 2

Topic 3

Topic 4

Unit 2 A

About the unit

Unit1 A
About the unit
Unit 2 A
About the unit
Unit 3 n}
About the unit
Unit4 A
About the unit
Unit§ A

Unit 3 (]

About the unit

Bl e o] a

Fig. 10. Prototype of course unit list and course topic list.
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Fig. 11. Prototype of grades and profile.
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9:27 all 7 -- 9:27 all T -
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Fig. 12. Prototype of activity and activity description.
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A stool is a simple seating option
without back support or armrests, often
designed with three or four legs or
supported by a single pedestal. In a
language learning environment, a stool
can represent flexibility and mobility,
allowing learners to easily move around
while practicing speaking or interacting
in group settings.

A chair is a single-person seating
option that provides back
support. It commonly features
four legs and may include two
armrests. In language learning, a
chair can symbolize comfort and
focus during study sessions,
encouraging students to engage
actively with their materials.

Fig. 13. Prototype of example of augmented reality activity.

V. APPLICATION FEATURES

The application offers three very important functionalities to
help children with ADHD learn language, including augmented
reality activities, a student grade manager, and an augmented
reality activity manager.
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A. Activities with Augmented Reality

This feature is the main and most important of the
application, which gives students the possibility of carrying out
language learning activities with augmented reality. This
involves interactively combining language classes with 3D
models to capture the attention of students with ADHD, which
allows capturing and maintaining the attention of these students.

B. Student Manager

Once all students have their account, teachers will be able to
monitor information, grades and progress to check their
performance within the course and in the same way check
whether students are adequately acquiring the knowledge from
the classes.

C. Activity Manager with Augmented Reality

The platform provides a manager for augmented reality
activities that allows you to enable or disable the different
augmented reality activities. This functionality is only enabled
for the application administrator.

VI. RESULTS

The tests of usability were done getting a completely well-
done performance, the AugmentedFocus app over ten weeks of
development. Key performance indicators are lessons activities,
lesson completion rates, and feedback on the usability made by
the development team. The results were good showing a nice
performance and content compared to traditional learning
methods. Since we are in the development phase our results are
the design and development of the application, which is ready to
be tested with real students with ADHD.

VII. DIsCussION

The results of this study, however, conform to previous
studies noting the advantages of augmented reality for students,
particular those who are slow learners or have attention
problems [26] [27]. The attention deficit that these students may
at times present, as a characteristic feature of an educational
environment, was mitigated by AR-designed lessons which are
interactive and more engaging for students with ADHD [22],
[28]. It was evident that this method not only improved students’
concentration but also contributed to create a lively and
interesting atmosphere which is important in enhancing learning
in such age groups. The AR lessons were able to provide
experiences that integrate both active visualization and
interaction thus making the acquisition of knowledge and skills
much easier.

VIIl. CONCLUSION

As AugmentedFocus proves, there can be useful applications
of augmented reality in helping students learn with Attention
Deficit Hyperactivity Disorder (ADHD), especially in foreign
language learning. In the case of this particular app, interactive
lessons which also include some gamification elements were
included which lead to children having improved focus in their
tasks as well as less impulsiveness which is often characteristic
of this demographic and is a major obstacle to learning. In this
light, the above results indicate that the adoption of new
technologies such AR for example, can help change the concept
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of how the teachers teach learners with lower cognitive abilities
in an even better manner and that is a universal fit approach.

IX.  FUTURE WORK

Future development of AugmentedFocus will focus on
expanding the app to cover a broader range of subjects beyond
language learning, such as math, science, and social studies. The
approach will broaden the platform’s utility, allowing more
students to benefit from its interactive features. Additionally, we
were thinking about adding adaptive learning algorithms to
further personalize lessons based on each student’s individual
progress and behavior. By tailoring content to users’ specific
needs, it is hoped to improve learning effectiveness and foster
greater motivation. The long-term impact of AugmentedFocus
on students’ academic performance and emotional well-being
will also be evaluated, with the goal of creating a comprehensive
educational tool that responds to the unique demands of those
with ADHD.

REFERENCES

[1] Kim, J., et al. (2024). Visual Attention and Pulmonary VR Training
System for Children With ADHD. IEEE Access, 12, 53739-53750.
https://doi.org/10.1109/ACCESS.2024.3387065

[2] Wiebe, A, et al. (2022). Multimodal Virtual Reality-Based Assessment
of Adult ADHD: A Feasibility Study in Healthy Subjects. Assessment,
30(5), 1435-1453. https://doi.org/10.1177/10731911221089193

[3] Zangiacomi, A., et al. (2022). An Immersive Virtual Reality-Based
Application for Treating ADHD: A Remote Evaluation of Acceptance and
Usability. Digital Health, 8, 1-11.
https://doi.org/10.1177/20552076221143242

[4] Bernardelli, G., Flori, V., & Greci, L. (2023). Remote VR Assessment for
ADHD Interventions. Virtual Reality Journal, 18(2), 175-188.

[5] Rizzo, A., & Buckwalter, J. (2016). The Use of Virtual Reality for ADHD
Assessment and Intervention. Journal of Neuropsychology, 12(3), 234-
241, http://dx.doi.org/10.1089/10949310050078940

[6] lriarte, Y., & Alvarez, P. (2018). Educational Technologies for ADHD:
The Future of Learning. Learning Technologies Review, 45(6), 203-214.

[7] Lopez, M.A., & Gonzales, T.R. (2019). AR in Language Learning for
ADHD Students. Educational Augmentation, 8(1), 345-356.

[8] Yang, Q. (2022). Advances in AR-Based Cognitive Learning. Journal of
Immersive Technologies, 24(7), 289-312.

[9] Chen, W., & Sun, J. (2021). Improving Attention in ADHD Students
Through AR Interventions. Cognitive Rehabilitation Journal, 15(2), 188-
202.

[10] Fang, H., & Zhang, Z. (2023). Using Flutter for Cross-Platform Maobile
Development: An Overview. Mobile Computing Advances, 11(3), 299-
318.

[11] Haro, J., & Ramirez, P. (2022). Developing Mobile Applications With
Flutter: Best Practices. Journal of Mobile Development, 6(4), 100-122.

Vol. 15, No. 11, 2024

[12] Google Developers. (2023). Firebase as a Cloud-Based Solution for
Scalable  Apps. Firebase  Documentation.  Retrieved  from
https://firebase.google.com/docs

[13] Python Foundation. (2022). Django Documentation: A Secure
Framework for Web Development. Retrieved from
https://docs.djangoproject.com

[14] Google Developers. (2023). ARCore Overview: Bringing AR to Mobile
Devices. ARCore Documentation. Retrieved from
https://developers.google.com/ar

[15] Paredes, F., & Rodriguez, S. (2023). AR Technologies in Education: A
Review. Journal of AR Education, 5(4), 120-137.
https://doi.org/10.1109/ICRoM.2018.8657615

[16] Muihlberger, A., & Hlavka, A. (2021). Gamification in AR-Based
Learning. Journal of Interactive Learning Technologies, 13(5), 350-368.

[17] Montoya, S., & Herrera, G. (2022). Usability Testing in AR Applications:
Lessons Learned. HCI Journal, 10(2), 102-120.
https://uxdesign.cc/usability-testing-in-augmented-reality-df8f6c8d0d71

[18] El-Assar, K., & Martinez, R. (2021). A Mixed-Methods Approach to
Evaluate AR-Based Learning Systems. Educational Technology Review,
19(2), 289-301.

[19] Larman, C. (2004). Applying UML and Patterns: An Introduction to
Object-Oriented Analysis and Design and the Unified Process. Pearson
Education.  https://personal.utdallas.edu/~chung/SP/applying-uml-and-
patterns.pdf

[20] Gomero, V., & Andrade, L. (2021). Prototype of Web System for E-
commerce Under SCRUM Methodology. International Journal of
Advanced Computer Science and Applications, 12(1), 12-25.
http://dx.doi.org/10.14569/IJACSA.2021.0120152

[21] Hall, J., & Geary, D. (2021). AR and Language Learning for Children
With ADHD. Education and Technology Review, 8(6), 312-334.
https://doi.org/10.1080/0144929X.2024.2304607

[22] Mendez, P., & Chavez, R. (2022). ARCore for Enhanced Learning in
Children With ADHD. Educational Technologies Journal, 18(3), 233-
248.

[23] Blake, A., & Thomas, J. (2023). Using Flutter for Mobile App
Development: A Case Study. Journal of Maobile Programming, 7(1), 22-
45.

[24] Shinohara, K., & Chen, A. (2023). Data Security in Educational Apps: A
Case Study Using Firebase. Cloud-Based Systems in Education, 9(2),
112-130.

[25] Puri, A., & Sharma, T. (2021). Managing API Integrations With Django.
Tech Innovations Journal, 15(7), 97-110.

[26] Franke, B., & Francx, M. (2018). The Neural Basis of ADHD and
Technology-Enhanced Interventions. Neuropsychology Journal, 14(2),
145-167. https://doi.org/10.1186/1824-7288-36-79

[27] Nigg, J., & Willcutt, E. (2021). Cognitive Deficits in ADHD: Current
Perspectives. Journal of ADHD Research, 20(3), 250-268.

[28] Koehler, S., & van Dijk, T. (2020). ADHD and Learning Technologies:
What Works? Cognitive Technologies Review, 6(4), 210-226.

[29] Marks, B., Thomas, J. (2022). Adoption of virtual reality technology in
higher education: An evaluation of five teaching semesters in a purpose-

designed  laboratory. Educ Inf  Technol 27, 1287-1305.
https://doi.org/10.1007/s10639-021-10653-6

753|Page

www.ijacsa.thesai.org


https://doi.org/10.1109/ACCESS.2024.3387065
https://doi.org/10.1177/10731911221089193
https://doi.org/10.1177/20552076221143242
http://dx.doi.org/10.1089/10949310050078940
https://firebase.google.com/docs
https://docs.djangoproject.com/
https://developers.google.com/ar
https://doi.org/10.1109/ICRoM.2018.8657615
https://uxdesign.cc/usability-testing-in-augmented-reality-df8f6c8d0d71
https://personal.utdallas.edu/~chung/SP/applying-uml-and-patterns.pdf
https://personal.utdallas.edu/~chung/SP/applying-uml-and-patterns.pdf
http://dx.doi.org/10.14569/IJACSA.2021.0120152
https://doi.org/10.1080/0144929X.2024.2304607
https://doi.org/10.1186/1824-7288-36-79
https://doi.org/10.1007/s10639-021-10653-6

