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INTRODUCTION

ABSTRACT

Purpose: This study aims to address persistent inefficiencies in school
financial management, particularly in recording accounts payable and
receivable, by developing an integrated desktop-based financial
management application that supports accuracy, efficiency, and
transparency.

Subjects and Methods: The study focuses on school financial
administration processes, with school treasurers as the primary users of the
system. A desktop-based application was developed using Visual Basic .NET
with SQLite as the database, following the Waterfall development model. To
enhance usability, the system integrates an Artificial Intelligence (AI)
Support feature based on Natural Language Processing (NLP). This feature
allows users to input multiple financial transactions simultaneously using
natural language commands, which are processed through a Rule-Based
algorithm combined with Regular Expressions. System testing was
conducted to evaluate functionality, efficiency, security, and output
accuracy.

Results: The testing results show that the application significantly
accelerates transaction recording, reduces human errors in data entry, and
improves data security through encryption mechanisms. The AI-assisted
input feature enables more flexible and intuitive interaction, while
automated financial report generation ensures consistency and accuracy.
These findings demonstrate that integrating Al into school financial systems
can effectively streamline administrative workflows.

Conclusions: The study concludes that the proposed system provides a
practical and scalable solution for improving school financial management.
Al-assisted transaction input reduces workload and operational delays,
while the structured database enhances traceability and long-term financial
record management.

Financial management plays a critical role in ensuring the operational sustainability of
educational institutions (Azman et al., 2025). Schools are required to maintain effectiveness,
transparency, and accountability in every financial activity, as these aspects form the foundation
for strategic decision-making and long-term planning (Mulawarman & Haryaka, 2025; Noor &
Firdausi, 2024). However, many schools continue to rely on manual bookkeeping through cash
ledgers and spreadsheets, which increases the risk of recording errors, delays in reconciliation,
and difficulties in tracking historical financial data limitations that have also been highlighted in
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prior studies on the inefficiency of manual accounting systems (Permatasari et al., 2024; Bon &
Arthana, 2025).

These weaknesses significantly affect cash-flow administration, particularly in the management
of accounts payable and receivable. Inaccurate recording of student tuition receivables can distort
revenue calculations and hinder the collection process, while improper monitoring of operational
payables such as payments to stationery suppliers or catering vendors may disrupt institutional
liquidity. Similar challenges have been documented in prior studies investigating receivable and
payable management in educational and non-educational sectors (Yusuf et al., 2024; Judijanto
et al., 2024; Mais et al., 2025).

Several researchers have attempted to digitize payable and receivable processes. For example,
Yusuf et al. (2024) introduced an Al-supported accounting system, though its context did not
focus on education. Other works have implemented VB.NET-based applications for receivables
in rental services or broader accounting modules (Permatasari et al., 2024), yet these systems did
not integrate accounts payable and receivable as core modules nor address the specific financial
workflows of schools. Similar studies have also emphasized the need for more comprehensive
accounting information systems within educational settings (Amelia et al., 2024; Khairunisa &
Suyatmini, 2024).

Meanwhile, the rapid advancement of Artificial Intelligence presents new opportunities for
transforming financial workflows, including text-based transaction processing and automation
(George et al., 2023; Najem et al., 2025). Multiple studies show that AT and machine-learning-
driven systems can enhance operational efficiency, accelerate transaction recording, and reduce
manual errors (Sofianti, 2025; Safitri et al., 2024; Kurniawan, 2025; Ivana & Soeherman, 2024).
Deep learning models have also demonstrated strong predictive capabilities in financial time
series (Sezer et al., 2020) and receivable forecasting (Appel et al., 2020). Innovations such as
machine-learning-enhanced triple-entry accounting further indicate a shift toward greater
transparency through advanced analytics (Weinberg & Faccia, 2024).

Despite these developments, Al-supported automation for school-based financial recording
particularly for accounts payable and tuition receivable modules remains underexplored
(Judijanto et al., 2024; Amelia et al., 2024). This gap indicates the need for a system that not only
digitizes financial workflows but also integrates natural-language-based transaction input to
minimize administrative workload and improve data accuracy.

Responding to this gap, the present study designs and develops a desktop-based school financial
management system using VB.NET and SQLite, integrating a Natural Language Processing (NLP)
feature capable of processing multi-transaction inputs through text commands using rule-based
algorithms and regular expressions. The system aims to strengthen internal control, enhance data
accuracy, and streamline cash-flow management for school treasurers in a structured and
accountable manner.

LITERATURE REVIEW

Bhawna & Gupta (2025) said that, artificial intelligence has increasingly reshaped the landscape
of accounting and financial information systems, accelerating automation, enhancing accuracy,
and expanding analytical capabilities. Recent studies highlight that Al integration in accounting
practices brings substantial operational efficiency but also introduces ethical and governance
concerns that must be addressed (Sofianti, 2025; Kurniawan, 2025). The literature consistently
emphasizes AT’s transformative potential across accounting domains, including data processing,
reporting automation, auditing, forecasting, and decision support (Amelia et al., 2024; Mais et
al., 2025).

AI in Accounting Practice and Education

Current research indicates that Al-driven tools are being increasingly adopted not only in
professional accounting practices, but also in accounting education, such as through AI-powered
chatbots for instructional support (Khairunisa & Suyatmini, 2024) and generative Al applications
that impact academic integrity and competency development (Ivana & Soeherman, 2024).
Studies also describe both opportunities and risks such as increased automation capacity versus
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the threat of skill displacement faced by accountants in the Al era (Bon & Arthana, 2022; Mais et
al., 2025).

Al for Accounting Information Systems (AIS)

Within AIS research, several studies focus on developing accounting or financial management
systems using conventional methods or rule-based automation. Systems built on desktop
frameworks, including VB.NET and SQLite, remain prevalent due to their simplicity and
reliability (Permatasari et al., 2024). However, most existing systems still rely heavily on manual
interaction and do not incorporate natural-language-based automation or LLM-driven
transaction processing (Yusuf et al., 2024; Safitri et al., 2024).

AI for Automation, Forecasting, and Financial Intelligence

Advanced Al applications in accounting have been widely reported, including the use of machine
learning for forecasting financial time series (Sezer et al., 2020), predicting accounts receivable
collection outcomes (Appel et al.,, 2020), and enhancing transparency through triple-entry
accounting supported by Al analytics (Weinberg & Faccia, 2024). These studies illustrate the
growing movement toward intelligent automation though focused largely on prediction and
analysis rather than operational transaction input.

AI, NLP, and LLM-Based Transaction Processing

Natural-language processing techniques, historically rule-based or regex-based, have been used
to structure textual financial information (Mishra et al., 2025). However, recent literature reveals
a shift toward large language models (LLMs) that allow more flexible understanding of user intent
and contextual financial statements (Judijanto et al., 2024). To date, there is limited research on
using LLMs for multi-transaction financial input in school financial management or small-scale
accounting systems representing a clear gap that this study addresses.

Software Development Models in AIS Research

The Waterfall model remains a commonly adopted framework in accounting system development
because of its structured, sequential nature and suitability for systems with clearly defined
requirements (Permatasari et al., 2024; Judijanto et al., 2024). R&D approaches similarly
dominate educational and institutional system development due to their iterative evaluation and
refinement characteristics (Safitri et al., 2024).

Research Gap

Across the existing literature, three clear gaps emerge: (1) Most accounting systems remain form-
based, lacking natural-language multi-transaction input mechanisms; (2) Al integration is
disproportionately focused on forecasting and analytics, not operational automation of routine
accounting inputs; (3) School financial systems particularly have little to no adoption of LLM-
driven data entry, despite schools' heavy reliance on repetitive transactions such as tuition
collection and expense management. This study responds directly to those gaps by developing a
desktop AIS that integrates LLM-based natural-language multi-transaction processing to
enhance speed, usability, and accuracy.

METHODOLOGY

The study employed a Research and Development (R&D) approach using the Waterfall software
development model, a sequential and systematic method widely implemented in accounting
information system research and financial system development (Permatasari et al., 2024;
Judijanto et al., 2024). The model was selected because it supports structured planning and
documentation, which aligns with the needs of financial applications requiring high accuracy and
traceability (Safitri et al., 2024).

Requirements Analysis

This phase aimed to identify the functional and non-functional requirements of the school
financial management system. Data collection was performed through in-depth interviews with
the school treasurer and a literature review on accounting information systems, Al applications
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in accounting, and financial automation methods (Yusuf et al., 2024; Amelia et al., 2024; Mais et
al., 2025). The analysis produced several key functional requirements, including secure
authentication, role-based access control, and core modules for payables, receivables, cash
inflows, and cash outflows. The role design (Admin, Treasurer, Principal) follows best practices
in internal control and segregation of duties commonly recommended in Al-augmented
accounting systems (Kurniawan, 2025; Sofianti, 2025). Non-functional requirements prioritized
system reliability, data security, and usability concerns that are consistently emphasized in recent
Al-integrated accounting studies (Ivana & Soeherman, 2024).

System Design

The system design was developed using Unified Modeling Language (UML), a standard modeling
approach in modern AIS development (Permatasari et al., 2024). The Use Case Diagram
illustrates the interactions between the three system actors Admin, Treasurer, and Principal along
with their respective functional access.

/

Dashboard

Admin

i@

Figure 1. Use Case Diagram

Figure 1 presents the Use Case Diagram of the proposed financial management system, which
illustrates the interactions between system users and the main system functionalities. The system
involves three primary actors, namely the Admin, Treasurer, and Principal (Headmaster), each
with different access rights according to their roles and responsibilities. The admin has
comprehensive access, including logging into the system, viewing the dashboard, and managing
student data, class data, user accounts, and financial transactions, as well as generating reports
(Dawson et al., 2010; Bodily & Verbert, 2017). The Treasurer focuses on financial operations,
particularly managing transactions and accessing reports to support daily financial
administration. Meanwhile, the Principal has a supervisory role, with access limited to viewing
student data, class data, and transaction reports to support monitoring and decision-making
(Breiter & Light, 2006). Overall, this use case diagram demonstrates a clear separation of duties
and role-based access control, which is essential to ensure data security, accountability, and
effective financial governance within the school financial management system. Database design
followed a relational structure adapted to support role-based authorization and financial
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modularization. The database schema accommodates user accounts, student and class master
data, payables, receivables, and cash inflows/outflows.

id & integer id& integer id & integer id & integer
username var f s ar class name
password varchar student_name ] S0
varchar class it intege —mi o
id & integer
cedres s text date

id & integer nitisl_amaournt

racipient var do integer dua date

nominal bigint transaction_no status

dua date

status

dbdiagram.io

Figure 2. Database Table Structure

Figure 2 illustrates the database table structure used in the proposed school financial
management system. The database is designed to support data integrity, traceability, and efficient
transaction processing by organizing information into several interrelated tables. The Account
table stores user authentication and role information to support secure, role-based system access.
The student table records student identity data and is linked to the Class table through a foreign
key, enabling structured management of class membership. Financial transactions are separated
into Income and Expenditure tables to clearly distinguish incoming and outgoing funds, each
storing transaction numbers, monetary values, descriptions, and timestamps. To manage
financial obligations, the system includes Receivables and Payables tables, which record
receivables and payables along with transaction references, outstanding balances, due dates, and
status indicators. This relational database design ensures consistency across financial records,
supports accurate reporting, and facilitates long-term monitoring of school financial activities.

Implementation

The application was implemented using Visual Basic .NET and SQLite, both commonly utilized
for desktop-based accounting system development due to their simplicity and stability (Judijanto
et al., 2024). Al integration was implemented using a Large Language Model (LLM) to interpret
natural-language financial commands, aligning with the recent shift from rule-based NLP tools
toward generative Al for accounting automation (Safitri et al., 2024; Mais et al., 2025).
Unlike traditional regex- or rule-based NLP which earlier studies found rigid and prone to
contextual misinterpretation LLM-based processing offers flexible understanding of transaction
categories, monetary values, and contextual cues (Sezer et al., 2020; Appel et al., 2020).

System Testing

Functional testing was conducted using the Black Box method to validate system features,
especially access control and financial transaction integrity (Masliah et al., 2025; Kinasih et al.,
2025). The testing procedure follows established software evaluation practices in financial
informatics research (Bon & Arthana, 2022). All major CRUD operations, role restrictions, Al-
based multi-transaction inputs, and reporting features were tested and evaluated (Table 1).

RESULTS AND DISCUSSION
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The developed application successfully implements a role-based financial management system
tailored to school operations, integrating AI-driven multi-transaction processing to enhance data

entry efficiency. This section presents the system’s key outputs and discusses their implications in
relation to prior studies.

Authentication and Role Identification

The login interface provides secure authentication through credential validation and role detection.

SIMKAS

School Finance Application

Username

Password

School Financial Management
System

Figure 3. Login Form

After successful authentication, the system automatically configures the interface according to the
assigned role (Admin, Treasurer, or Principal). This dynamic UI personalization aligns with prior
AIS studies emphasizing secure access control and structured authorization (Permatasari et al.,

2024; Judijanto et al., 2024). The system also includes a secure registration module for account
creation.

SIGN UP

Username

Password

Repeat Password

Role

School Financial
Management System

Figure 4. Sign-Up Form
Role-Based Access Control Output
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Role segmentation is applied consistently across the application to ensure that each actor interacts
only with the functions aligned to their operational responsibilities. The administrator holds full
authority over master data management, including the creation, modification, and deletion of
student and class records, while being intentionally restricted from accessing any financial modules
to prevent conflicts of responsibility. In contrast, the treasurer is granted complete operational
access to financial functionalities covering payables, receivables, cash flow processing, and
automated reporting yet is restricted from altering master data to preserve structural data integrity.
The principal is assigned a supervisory role with read-only access to all modules, where every action
button is disabled to maintain a clear separation between monitoring and operational involvement.
This segregation of roles aligns with recommendations in prior literature emphasizing the protection
of sensitive financial information through differentiated permission structures (Safitri et al., 2024;
Amelia et al., 2024).

Receivable Management Module Output

The Receivable (Piutang) interface enables the treasurer to record partial and full tuition payments
and automatically update the corresponding cash inflow. This automation supports operational
accuracy, consistent with findings on Al-assisted accounting efficiency (Sofianti, 2025).

7] SIMKAS

Version 1.0

Receivables

d Party nformation Total number Billing Date

Tuition Fee Bill - November 2 |Rp. 700, Monday , November 17, 20 v

Concerned Party

Information

T Fata Favian Cannavaro

Fazin Mauza Dwi Zuhdi Tuition Fee Bill - Movember 2

ﬂ Dashboard

Amount
Rp

Rp
Status

Data Managamant

©O BC ®w

us Edit  Refresh Delete

Payment Action

Pay

»
B
o |

Figure 5. Receivable Management Interface
Payable Management Module Output

The Payable (Utang) module allows the treasurer to record supplier obligations, update payment
status, and integrate all transactions into the cash-out journal.
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Figure 6. Payable Management interface
AI-Based Multi-Transaction Processing Output

A key contribution of this study is the integration of Al through natural-language prompt processing,
enabling the treasurer to input multiple transactions both cash inflows and outflows simultaneously.
Commands such as “Record SPP income of 500,000 for students in Class 8A and add electricity
expense for January of 1,200,000” are parsed and converted into structured database entries. This
capability directly addresses research gaps identified in recent literature, where most AIS still rely
on manual or rule-based data entry mechanisms (Yusuf et al., 2024; Safitri et al., 2024).

I =y 1
é—ég () é@ **

Income Expenditure Debt Receivables Al Support

Send

Figure 7. Al Transaction Prompt Interface

Compared to traditional NLP approaches relying on rule-based or regex parsing (Judijanto et al.,
2024), the LLM-assisted method demonstrates significantly greater flexibility and contextual
interpretation, consistent with advancements highlighted in contemporary Al-accounting studies
(Weinberg & Faccia, 2024; Mais et al., 2025).

System Testing Output
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Black-box testing confirms that all modules login, master data, transactions, AI multi-input,
reporting, and logout perform as intended. Each test scenario yielded valid outcomes, indicating
functional reliability. These findings reinforce prior research stating that structured development
models such as Waterfall are effective for systems with stable requirements and role-based

functionality (Permatasari et al., 2024; Judijanto et al., 2024).
Table 1. Black Box Testing Results

I:‘rtfature Test Scenario rprgiedl Actual Result | Conclusion
ested Result
Login Entering a valid The system The system Valid
email and password | successfully logs successfully logs
in and displays in and displays
the Dashboard the Dashboard
page page
Login Entering an invalid The system fails The system fails Valid
email or password to log in and to log in and
displays a “Wrong | displays a “Wrong
password” password”
notification notification
Class Data Adding new class The class name The class name Valid
data appears in the appears in the
table table
Student Data | Adding new student | The student name | The student name | Valid
data appears in the appears in the
table table
Transactions | Processing a The data are The data are Valid
receivable payment | stored in the stored in the
(SPP) equal to half of | income table as income table as
the total amount half of the total half of the total
amount amount
Multi- Submitting income The data are The data are Valid
Transaction | and expense prompts | stored in both the | stored in both the
simultaneously income and income and
expense tables expense tables
Report Generating a report | The PDF file is The PDF file is Valid
Generation in PDF format saved on the saved on the
device device
Logout Clicking the logout The system logs The system logs Valid
button on the out and displays out and displays
sidebar the Login page the Login page

The black box testing results indicate that all core functional modules of the system operated as
intended and complied with the predefined functional requirements. Authentication testing
confirmed that the login mechanism accurately differentiated between valid and invalid credentials,
granting access only to authorized users while providing appropriate error feedback for incorrect
inputs. Master data management functions, including class and student data entry, were successfully
executed, demonstrating reliable Create and Read operations without data inconsistency.
Transaction testing further showed that partial tuition fee payments were correctly recorded and
reflected proportionally in the cash-in records, indicating accurate handling of receivable
calculations.

The Al-assisted multi-transaction feature functioned effectively by processing simultaneous income
and expense prompts and storing the results correctly in their respective tables. This confirms the
system’s ability to streamline transaction input without compromising data integrity. Additionally,
the report generation module successfully produced PDF-based financial reports, ensuring data
portability and archival capability. Finally, the logout functionality operated correctly by securely
terminating user sessions and redirecting users to the login interface. Overall, the consistency
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between expected and actual outcomes across all test scenarios validates the functional reliability,
access control enforcement, and operational stability of the developed system.

CONCLUSION

This study implemented a desktop-based school financial management system that integrates
core accounting functions payables, tuition receivables, cash-flow processing, and automated
reporting using VB.NET and SQLite as a lightweight yet reliable technological stack. The system
directly addresses persistent weaknesses of manual bookkeeping practices, particularly the risks
of inaccurate entries, delayed reconciliation, and fragmented audit trails, issues also highlighted
across Al-augmented accounting research (Amelia et al., 2024; Bon & Arthana, 2022). The
incorporation of an NLP-driven Al Support feature marks the system’s primary contribution,
enabling multi-transaction processing through natural-language commands modeled after
emerging Al-integration strategies discussed in educational and operational accounting
environments (Sofianti, 2025; Mais et al., 2025). Furthermore, the system’s role-based access
model strengthens internal control by differentiating operational, administrative, and
supervisory permissions, aligning with prior arguments emphasizing the necessity of
safeguarding sensitive financial data through structured authorization frameworks (Safitri et al.,
2024; Amelia et al., 2024). Test results demonstrate improvements in data-entry speed, accuracy,
internal consistency, and traceability, reinforcing the literature consensus that Al-assisted
workflows can enhance efficiency when embedded into accounting systems (Yusuf et al., 2024;
Judijanto et al., 2024). Despite these outcomes, the system remains limited by its desktop-only
deployment and the use of rule-based NLP, which restricts linguistic flexibility and contextual
understanding compared to more advanced machine-learning approaches widely discussed in Al
financial forecasting and predictive analytics research (Sezer et al., 2020; Appel et al., 2020).
Future work should expand the system toward multi-platform accessibility, incorporate adaptive
learning models, and integrate predictive analytics to support more strategic financial decision-
making within school operational contexts.
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