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Abstract

The rapid advancement of digital technology has highlighted the need for efficient and transparent
school administration systems. ‘lraditional manual student profile management and tultion payment
processes ollen lead Lo delays, errors, and inelliciencies. This study propases an inlegraled syslem thal
combines Augmented Reality (AR) for student profile photo standardization and a Payment Gateway for
automated financial fransactions. The AR feature enables students to capture standardized profile photos
directly through the application, ensuring compliance with school regulutions while reducimg administrative
workload. Simultaneously, the Payment Gateway supports multiple digital payment methods, enhancing
transaction speed, security, and transparencv. The research follows a four-stage methodology: Needs
Amnalysis, Prototype Desipn, Applicalion Developmenl, and Testung & Relinement. Through Needs
Analvsis, key administrative challenges were identified, guiding the design and developmenr of the system.
The prototvpe was developed using Laravel for the backend, React for the front end, OpenCV for AR
processing, and Midirans as the Payment Galeway provider. Exlensive lesting, including User Acceplunce
Testing, demonstrated the system’s cffectiveness in streamlining administrative tasks, achicving a 100%
pass rate across 8 test cases, with minor contextual issues (e.g.. low-quality cameras, poor lighting, unstable
internet) that did not hinder successful task completion, confirming the system's robustness. The AR-based
prolile photo verilicalion and secure online payment processing signilicantly improved user expenience and
cfficicney. Refinements were made to oprimize system performance, including enhanced image processing
for low-quality cameras, real-tine transaction refry mechanisms, and User Interface unprovements for
beller navigation. This study contributes Lo the digital ranslormalion ol schoal admimistration by
integrating AR and Payment Gateway tcchnologics, providing a scalable, cfficient, and uvscr-friendly
solution for educational institutions.

Keywords: Automation; Digital Payments; Thigitization; Fase ol Access; Tnnovative

1 Intreduction dissatisfaction among students and parents

The rapid advancement of digitalization has
emphasized the critical role of technology in
enhancing the efficiency and convenience of school
adminmistration  (Andriami & Hidayat, 2023).
Traditional methods of handling financial
processes, such as tuition fees, activity funds, and
sludent admissions, are ollen conducled manually,
resulting  in  delays, recording crrors, and

(Airlambang ct al, 2021). Payvment Gaicway
technology offers a solution by enabling faster,
more secure, and transparent online transactions
(Aditya & Sulistyowati, 2023; Patel, 2021).
Simultaneocusly, Augmented Reality technology
enhances wuser experiences, particularly in
managing digilal student pralile photos that comply
with school standards (Arena crt al., 2022).
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Despile the signilicant polential ol Payment
Gatcway and AR tcchnologies, their integration
within  educational  environments remains
underexplored (Nguyen, 2022). Manual processes
for managing school payments and studenl profiles
frequently lead to inefficiencies. inaccuracies, and
user dissatisfaction. 1'o address this gap, this study
aims 1o develop a system Lhatl inlegrates AR and
Payment Gareway technologies, modernizes school
administration, and resolves issues such as
wmefficiency and errors in financial and profile
management.

AR has demonstrated its effectiveness across
various sectors (Volnea et al., 2023), including
education (Muolejlek & Alpay, 2021;, where il
enriches  interactions and  enhances  user
experiences through dynamic and immersive
visualizations. In educalion, AR 1s used (o supporl
learning processes by visualizing content in more
engaging wavs (Ado Tukan & Astuti, 2023; Garg
el al., 2023; Negahban, 2024). Tt iy also widely
cmployed in fitting-related  applications across
industries (DBattistoni et al., 2022: Dalle Mura &
Din, 2021; Tee et al, 2021; T.m et al., 20244,
2024b; Long et al., 2022; Xue ct al, 2024),
showcasing its adaptability in delivering user-
centric solutions. Conversely, Payment Gateway
technology has become a comerslong ol digilal
transaction svstems, cnabling vsers to perform
online payments with speed. security, and
elliciency. Tt 1s extensively adopled in sectors like
c-commerce (Hacruddin et al., 2024; Yaqin ¢t al
2024), banking (Chouhan et al., 2023; Sardjono et
al., 2023), and public services (Sausi & Mitebe,
2021; Tran ot al, 2022). Payment Gateway
technology automates financial administration
processes within the educational sector, such as
tuition foc payments and activity fund management
(Dwi Nurul ITuda et al.. 2022; Tarhana et al., 2022;
Halidar et al. 2023; Rahman et al, 2021;
Simalupang el al., 2022; Wulundan & Sholihin,
2023). These traditionally manual processes benefit
significantly  from  digital transformation,
mmproving accuracy and elliciency.

This smdy intraduces a novel approach by
integrating AR and Payment Gateway technologies
uto a single school administration application. 'The
proposed  system  addresses  inelliciencies  in
payment processes and streamlines smdent profile
management. By combining these technologies, the
research  provides a4 secure,  inleraclive, and

ellicient platform that enhances the admimstralive
cxpericnee for all stakeholders.

The noveltv of this research lies in its
integration of AK and Payment Gateway
lechnologies inte a unilied sysiem tailored lor
school administration. Unlike prior studies that
employed these technolegies independently, this
reszarch explores their combined polential Lo creale
a more interactive, cfficient, and uscr-friendly
experience. Features such as AR-based interactive
profile photo updates and secure online payment
Processing, demonsirate the signilicant
advancements achieved by this approach. This
lnnovative integration represents a step forward in
the digitzl  transformation ol educabional
institutions in Indonesia, offering a scalable
solution for broader adoption in similar contexts.

2 Research Method

This research focuses on developing a
syslemn thal integrales AR and Payment Gatleway
technologies to enhance school administration
processes, particularly in payment management
and student profile photo standardization. The
methodology is structured into four kev stages, as
illustrated in Tigure 1, ensuring the effective
integration of these technologies.

(o)
Aoaysis

Figure 1. Research stages

a. Need Analysis

The Needs Analysis stage identifies specific
requirements lor inweerating AR and Payment
Gateway into school administrative processes. This
stage  involves  interviews  with  school
administrators, treasurers, and students to gather
insights into current manual processes. challenges.
and expected system functionalities. Observations
of ewxisting workflows related to profile
management and payment processes were also
conducted to identify inefficiencies, such as delays
and errors. ‘The collected requirements were
mapped mlo a conceplual inleraclion model thai
shows the relationships between students.
administrators, servers, AR systems, and Pavment
Galeway services. This  conceplual  muodel
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lustrales how the entities nleract within the
propozed application.

b. Prototype Design

The protolvpe design staee was developed
based on the findings from the Needs Analysis. The
design outlines the key Mnctionaliies and
mleractiions within lhe system o ensure seamless
integration of AR and Pavment Gateway
technologies. A flowchart was created to visualize
the overall administrative process. 1t depicts the
sleps [rom studenls capluring prolile pholos with
AR technolegy to completing payment processing.
Additionally, use case diagrams were prepared to
outling core user scenarios.  These  include
capturing standardized profile photos, completing
payments via the Payment Gateway, and
admimnisiralors validating the dala. These design
artifacts serve as a blueprint for application
development, ensuring the system meets functional
requirements while maintaining ease ol use.

¢. Application Development

I'he application development stage focuses
on integrating AR and Payment Gateway
technologies into the system. An iterative
development approach is applied to ensure system
stability,  [unclional  reliability, user-lriendly
interfaces, continuons  improvement, cffective
testing, and alignment with user requirements
thraughout the develapment lilecycle.

The AR feature for profile photo
management is developed using Python (Mehare et
al., 2023) and OpenCV to enable automatic umage
processing. This technology cnsurcs that sdents
can capture standardized profile photos directly
through the application, such as photos with proper
backgrounds and attire.

The Pavment Gateway is integrated into the
application using Midirans (Midfrans | Solusi
Payment Gatevay Indonesia Terlenglap, n.d.)
provider, facilitating secure and reliable payment
processing. Various payment methods are
supported, mcluding bank lranslers, credil cards,
and digital wallets. Additionally, ngrok (Ngrok |
API Gateway, IaT Device Gatewvay, Secure Tunnels
Jor Containers, Apps & APls, n.d.) enabled real-
time Paymenl Gulewuy processes by providing
internet access to the local server, ensuring smooth
and efficient transaction management.

The user inlerlace uses Figma (Figma: The
Collahorative Interface Design Tool, n.d.) fto
provide an intuitive and responsive experience for
students. admunistrators, and other stakeholders.
The application's backend is buwill using Taravel
(Mangukiya, 2020; Subecz, 2021). a PIIP-based
framework (Endra et al., 2021), while data storage
and management are handled using MySQT. (Suster
& Ranisavljcvié, 2023; Wahyudi cral , 2022). The
system is deployved and tested locally through
XAMPP (XAMPP Installers and Downloads for
Apache Friends, nd), with Visual Studio Code
(Download Visual Studic Code - Mac, Linux,
Windows, n.d.) serving as the primary code editor
Lo supporl and streamline the development pracess.

d. Testing and Refinement

The Testing and Relinement stage cvaluales
the application’s functionality and user experience.
Functional testing was carried out to verify the
stabilily ol AR-based pholo munagemenl and Lhe
integration of Pavment Gareway services. Uscr
Acceptance Testing (UAT) was conducted with
school  stakeholders, inchuding  freasurers and
administrators, to asscss the overall nsability and
performance of the system. Teedback from users
was collected to identify potenfial issues,
challenges, and areas [or improvernenl. Bused on
this feedback, refinements were madc to optimize
system functionality and user experience. The final
version ol the application was adjusled Lo ensure it
met user rcequirements and  delivered smooth
operations.

3 Rcsult and Discussion

The developed application successfully
integrates AR and Payment Gateway technologies
to address inefficiencies in school administrative
processes. The research results are described
below.

a. Need Analysis Result

The Needs Analysis revealed that current
school  admimistrative  systems  heavily tely on
manual processes, causing delays in  data
management, parficularly in bandling smdent
profile photos and payment records. ‘These
inelliciencies also impact the lransparency ol
administrative processes, where stmudents and
parents often lack direct access to monitor their
admimistrative  stalus. Consequently, there s a
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pressing  meed  lor  un inlegriled  syslem
incorporating AR and Paymenr Gateway
technologies.

I'he analysis i1dentified several critical

requirements lor the proposed system. First, AR-
based digital profile photo management was
essential to streamline manual efforts while
ensuring compliance with school pholo standards.
Sccond, the need for an automated and secure
payment system was highlighted, focusing on
supporting nmltiple payment metheods such as bank
translers,  croedil  cards, and  digilal - wallels,
Additionally, the findings emphasized the
importance of providing real-tume updates and
nolilications 1o enhunce lhe Lransparency and
efficiency of both profile werification and
payments.

The collecled requirements were mapped
into a conceptual interaction model depicted in
Figure 2. This model illustrates the relationships
belween key enlilies, including  stadenls,
adminiztrators, servers, AR sysicms, and Payment
Gateway services, highlighting how these entifies
interact within the proposed application.

LR Y| “

Administrators

Admiristration |

Faymenk
Laneway

Figure 2. Entity interaction concept diagram

I'he diagram represents the interaction
belween wvarious entilies involved in o school
administration system that integrates AR and
Payment Gateway technologies. The application is
the primary hub, connccting students. school
administrators, the AR system. and the Payment
Gateway. Students interact with the system using
the AR lealure (o caplure standardized prolile
photos or initiate school fee payments. The
captured photos are sent to the server for storage
and validation by (he administrator, ensuring
compliance with school standards. For payment
processes, students select their preferred payment
method  through the application, which

communicales with the Paymenl Galeway Lo
proccss transactions sccurcly. The server cnsures
smooth coordination between the application, AR
system, and Payment Gateway, updating records
andd notilying  administralors  aboul  compleled
transactions. Lach entitv in the system plays a
specific role, contributing to a streamlined and
ellicient school administrzlion process.

b. Prototype Design Result

The Prototype Design stage results
cmphasice  the  system's  core  [unclionalities,
including capturing standardized profile photos
using AR technology, verifying data on the server,
and processing payments Lhrough the Payment
Gateway. The design incorporates a detailed
flowchart (Figure 3) and use case diagram (Figure
4), vullining user nlcractions and adminisiralive
workflows, ensuring alignment with user needs and
system functionality objectives.

llpriate data ?

Yes

+

{ Swident comects data entry ]

|

[ Studet takes a phote wkh AR ]

[ Studant salacte paymant mathod ]

[ Student makes anline payment ]

| ayment
taiked?

[ Peyimznl Faiwe nulificalion J

Lisplay recept
I

{ Slop I

Figure 3. Flowchart of student data update and
online paymenl process
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This {flowchart outlines a  step-hy-sicp
process for updating student data and making an
online payment. ‘lhe process begins with the
sludent updaling their personal inlovrmation. Tl any
errors are found, the student proceeds to correct the
data. Once the data is comrect, the student takes a
prodile pholo using AR (echnology. The nexl step
involves the schoal administrator verifying the
student's information. If evervything is in order, the
student selects their preferred pavment method.
Aller choosing a payment method, the siudent
makes an online payment. If the payment fails, a
netification is displayed to inform the student of the
[ailure. Tn the case of & successlul puyment, o
receipt is shown to the student, and the process is
completed. The flowchart ensures that all necessary
sleps are lollowed, including venlication, dalu
correction, and payment handling, providing a
smooth and structured experience.

lavnize
7 and
r Becelpt

Adminizerazlon
Dara

Figure 4. Tlse case ol paymenl processing and
student dama verification

This use casc outlines an optimized and
efficient process for managing student data.
verifyving profile photos using AR, and processing
payments  within uan  educational  sysiem. The
process begins with Mastering Administration
Data, where the Admin systematically organizes
and Linalizes sludent information (o ensure holh
accuracy and completeness. This foundational step
establishes the reliability of the data for subsequent
stages. In the next stage, Verification of Student
Duala, lhe Admin carelully validates all details for
consistency and correctness. During this phase,
students are required to capture a prefile photo
using AR lechnology, ensuring the pholo meels
strict quality criteria, such as proper lighting, elear
visibility, correct positioning, and adherence to
school standards, mncluding appropriate unilorms
and background replacement. Once the data and
photo are werified, the Treasurer generates an
Tnvoice oullining the payment details. The process
then advances to the Payment Input phase, where
the student uses the provided invoice to proceed
with payment. Pavment details are securely
cntered, and transactions arc processed through a
Tayment Gateway managed by the system.
ensuring a high level of security and accuracy.
T'pon completing the payment, a Payment Report
and Payment History arc automatically generared,
enabling both the Treasurer and students to monitor
and track transactions in real-time. Finally, Lhe
Treasurer issucs an official reccipt, scrving as a
formal acknowledgment of the completed payment.

c. Application Development Result

Tigure 5 presents the system architecture
developed for prototype purposes. lhe diagram
illustratcs the integration of various compeonents
used in the prototype development. Ngrok is used
for the payment gateway (Midfrans), which is
suilabhle for lesting but not ideal lor production
cnvironments. Morc stable solutions, such as Cloud
Hosting or a Static IP, should be conszidered for
praduction Lo ensure reliable, conlinuous access.
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-
« Payrart GEtaway

[Mictrans & aerok] Cliant Side

= AR System

Local Server
(XAMPR)

Figurs 5. System architecture for school
gdministration prolotype development

The front end utilizes React, a powerful
library for building user interfaces, which Is
suitable for prototvping but may need optimization
and scalability improvements for a production
environmenl. Similarly, the Chienl Side includes
wch and camcra functionality, typically for AR
applications. which can be enhanced further with
more advanced frameworks or optimizations. On
the Backend, Taravel 1s used ellecuvely in the
prototvpe, with MySQL as the databasc. However,
database optumization (e.g., NoSQL or cloud-based
datzbases like Amason RDS) and perlormince
scaling solurions should be considered for larger-

scale production systems. The AR System
e Doshooord ILASEEN MR
Rpl.B00.000 RZS00.000

Tusil i) Puyr e s Ea Uity Furd Puyrme

Peryrrent Histery Chars

(Fythen & Ugany)

implemented wilh Pylhon & OpenCV works well
for the prototype but may require more robust
server capabilities and optimizations in production
for better performance and scalability. The Local
Server (XAMPP) is used in the prolotype lor
development purposes. Still, it should be replaced
with more powerful and secure server solutions like
Apache, NGINX. or cloud platforms (e.g., AWS
EC2, Google Cloud, or Azure) for producrion vsc.
These changes would improve security,
performance, and scalability, which are critical for
a livee production environment.

The development of the application's user
interface was completed. Focusing on infuitive
navigalion and responsivengss o ensure oplimal
usability for smdents and administrators, the
interface was designed and implemented with a
clean layoult, user-Inendly features, and casy access
to essential functions. Tor students, the Student
Panel (Figure 6) provides a centralized platform to
manage Lheir proliles and payments. Tt lealures an
AR-powered tool for capmuring standardized profile
photos and detailed payment information.
inchuding outstanding  balances and transaction
history. The interface allows students to initiate

pavments seamlesslv using various methods
integrated through the Payment Gateway.
& . Ehiis bl

RP309.839

Ol Furd Pupnimen

Prafile Fizture E

IF'

Chris John

Rp2.608.83¢

Fuud Fuyneni

Figure 6. Student panel for profile and payment management
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The Administralor Punel (Figure 7) s
designed to support schoal administrators in
managing critical administrative tasks. It includes
functionalities to wvalidate and approve student

DESHBOARD

Rp1 200 200 EpSO0.000

U Hoa P RETAATY LB TEREL

Tokal REveras Chart

prafile pholos. The layoul ensures ellicient
worlflow management, cnahbling administrators to
perform their duties with minimal effort and
maximum accuracy.

apf N0o 000 FRAnS R3S

PO RS COM PP RN

Total REvenue Shart E
_—

Figure 7. Administrator panel lor validalion and system management.

I'he ‘I'reasurer Panel, illustrated in Figure 8,
15 desipned o gssist the Treasurer in managing
payment-related tasks. It provides functionalities
for generating and monitoring invoices, processing

P R A BT
RpL5C0.000 Rp5S0C.C00
Tt B o HLU iy P A
Talul R Chon
| —
L] = L =

payments, and tracking students' financial statuses.
The lavoul is opumized lor quick access Lo
cssential payment funetions, ensuring the Treasurer
can perform their duties efficiently and accurately.

i . randskam

EpE.000.000 Rp303.838

oSS S P R

Totul Bnvenun Clua: E
r.

Figure B. Treasurer panel lor [inancial managemenl

The implementation of AR technology in the
application has bheen successfullv  realized,
providing an innovative sclution for profile photo
management. Thiz feature lets students capture

their profile
application,

photos
adhering

directly
to predefined  school
standards such as proper backgrounds and attire.
The AR Photo Capture Interface (Figure 9) offers a

through  the
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dynamic and inleraclive user experience. The AR
functionality cnsures that smudents can casily
position themselves within the frame, with real-
time visual feedback guiding them to meet the
required phato criteria. Once the pholo is caplured,
it is automarically processed and formatted to meet
school standards. T'his AR feature streamlines the
process ol prolile photo submission, eliTminaling
thc nced for manual editing or external photo
services. The system enhances user engagement by
wtegrating AR technology while maintaining
consislency  and  gualily  in studenl  profile
management. The successful implementation

demonstrates the potential of AR in simplifying

Lasks  and overall

admimistrative Improving

efficiency.

ol o Y e A -
Figure 9. AR photo capture interface
Integrating Payment Gateway technology
into the application has been completed, providing
a secure and efficient solution for managing school
payment transactions. This feature allows sdents
and parents to make payments directly through the
application using various methods such as bank
transfers, credit cards. and digital wallets. The
payment transaction interface (Figure 10} displays
a clear and user-friendly layout where students can
view Lheir payment abligations and (ransaclion
history. This interface streamlines the payment
process by guiding users through selecting their
prelerred paymenl method and completing the
transaction scamlessly.

EpI00LI80 (]

i N——

BarkBs4 e

" A e . ['p300.000

. TN T
Tigure 10. Payment transaction interface

(. Tesling und Relinemenl Resull

The Testing and Refinement stage resulis
indicate that the AR-based photo management
system and Payment Gateway integration
luncuioned as expecled, demonstraling slability and
reliability. Tunctional testing was conducted
repeatedly to ensure all system components
operiled smoolhly without errors or mallunctions.

Thizs iterative testing process  allowed  for
identifying and resolving technical issues,
providing the application achieved optimal

perlormance. By the [inal round of (esting, all key
features, including AR-based photo organization,
secure payment processing, and seamless data
synchromzalion, were  verilied 1w be  [lully
functional and stable.

The results of UAT indicate that the system
lunclions as expected, particularly m AR-based
photo management and Payment Gateway
integration. Most users, including school treasurers
and admmistrators, provided  posilive  [eedbuck
regarding the svstem's stability and casc of use. As
shown in Table 1, most participants rated the
systemn’s performance as satisfactory, though some
suggested improved navigation and the clarity of
instructions for certain features. While minor
delays were reported on lower-spec devices, the
sysiern remained [unctional und nser-lriendly. The
Pavment Gateway integrafion performed well, with
no significant transaction failures. Based on these
Iindings, relinements were made o enhance Lhe
nzcr expericnee and cnsure the application operates
optimally under various usage conditions.

Several refinements were implemented to
addrcss the issues identified during TUAT and
enhance the system's performance, usability, and
reliability.

The AR wverification process, affecred by
low-quality cameras on some devices, was
optimized bv incorporating image processing
enhancemnents. These improvements allow  lhe
systcm to adjust for lower-resolution cameras by
refining brightness levels and edge detection to

ensure  accurale  verilication  (Zhang, 2021).
Additrionally, poor lighting conditions were
identified as a challenge, leading to the

development of a lighting detection feature that
dalerty users 1l their environmenl 1s o dim and
provides guidance on improving lighting for
successtul verification.
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[Instable mlemel conneclions occasionally
led to transaction failures or delays for the Payment
Gateway. A retry mechanism was introduced to
mitigate this, allowing the system to attempt
payment complelion when a connection 1s restored
automarically. An offline mode was also added to
queue pending transactions, ensuring a seamless
paymenl experience. Furlher relinemenis were
made by optimizing the server infrastructure,
reducing delays, and upgrading to a more stable
payment provider.

The AR leature’s perlormance was also
improved to prevent lag during profile photo
verification.  Background — processes  were
minimized, und rendering oplimizations were
applied to enhance responsiveness, particularly for
users with lower-end devices. Additionally, some
sludents Lound the wser inlerlace uwnclear when
completing the AR verification process, leading to

a redesign ol the interluce with slep-by-slep
instructions, cnsuring a mare infuirive expericncc.

Students also faced difficulties selecting a
non-cash payment method, primarily due to unclear
oplions. A simplilied payment selection menu wilh
more explicit icons and descriptions and a built-in
tutorial was introduced to sobve this. Moreover,
some users reported delays i receiving payment
verification notifications, which were resolved by
integrating a real-time push notification system.
This ensures that students and administrators
recelve immediale conlirmalion once a (ransaction
is verified.

These refinements collectively enhance the
syslemn's rehability, usability, and overall user
experience. ensuring a smoother and more efficient
AR-based wverification and digital payments
process (Behl, 2022),

Table 1. TTser Acceplance Tesl resulls

User Aceeplance Tesl UAT Resull  Nules

Lhe AR featurs runs smoothly and Pass Some devices with low-quality cameras

etfectively assists students in varityving thsir strugglzd with AR venficarion. leading to

profile photos without rechnical issnes. verifieation failures.

The Paymenl Galewdy syslem lunclions Puasy Vnslable inlernel conneclions caused

seamlessly, ensuring suecessfil and hassle occasional failures in Payvment Gataway

free school paviments. transactions.

The AR verificstivn [zalure assures Puasy Poor lighling condiiicns somelimes

students that their profile photos meet the resultad in unclear profile photos,

required standards. affecting verification accuracy.

The Payment Gateway affzrs a smooth and Pass Some users reported occasional payment

error-fres experience for non-cash school failwres or delays when using the Payment

Py ents. Gulzway.

lhe AR featirs 1s optimized to prevent any Pass A few users experienced slight lag when
elays or lag during the profile photo using the AR verification fzature,

verificarion process. impacting efficiency.

Lhe AR featuire makes the profile Pass Some students fonnd the AR verification

verificalion process sasy and e[Qcient for process uncledr due o the milecfacs lavoul.

students.

Sludens can essily selecl and use non-vash Puss Cerlain sludents had rouble selzcling a

payment methods withont difficnltics.

The cystam reliably sends a pavment
verifiearion notification immadiatcly after
transaction completion.

4  Conclusion

This research successfully demonstrates the
integration of AR and Payment Gateway
lechnologies o oplimive school admimstralion
processes, particularly in profile werification and
digital payment management. The findings from
AT indicale thal the developed system achieved a
100% pass ratc across § test cascs, demonstrating
practical usability, efficiency, and security. While

preferred non-cash payment method duc to
nnclzar options.
55 In rare cases, sdents did not receive
immediate payment eonfirmarion
_ notitications atter completing transactions.

minor contexmal issues (c.g.. low-qualiry cameras.
unstable internet) were noted, these did not prevent
successtul task completion, indicating that the core
syslemn lunclionality 1s tobusl.

The implementation of AR-hased photo
verification has streamlined smdent profile
validalion, ensuring  comphiance  with  school
standards while reducing administrative warkload.
Similarly, the Payment Gateway integration has
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signilicantly improved school Lransactions' speed,
accuracy. and convenicnce, minimizing crrors and
delays (Alenezi, 2021). The refinements based on
UAl feedback—such as optimizing AR
perlormunce, improving  syslem  compatibility,
enhancing payment processing stability, and
refining the user interface—have resulted in a more
robust and user-Imendly syslem.

5 Future Work

While the developed system has successiully
mel its objectives, [urther research is recommended
to explore scalability and security enhancements
for broader adoption across varlous educational
mstitutions. Fulure work may [ocus on AT-driven
automartion for AR-based verification, blockchain-
based payment security, and integration with
governmenl educalion plallorms Lo enhance daly
transparency and compliance.

The findings of this study highlight the
polential ol digital translormation n schoaol
administration through the implementation of AR
and Davment Gateway technologies. These
technologies provide a scalable and efficient mode!
that can be adapted to other sectors requiring seeure
identity verification, seamless digital transactions,
improved operational efficiency, and enhanced
system reliability across various  organizationi]
CONIeXTS.
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