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ABSTRACT 

The administration of student savings is an essential school activity that demands meticulous recording and high 
accountability. At SD Negeri 1 Jagapura Kulon, this process previously relied on manual physical logbooks and 
simple spreadsheets, leading to calculation vulnerabilities, risks of document damage or loss, an absence of audit 
trails for transaction corrections, and significant delays in periodic financial reporting. This study aimed to design 
and develop a web-based Student Savings Management Information System utilizing the modern Laravel 12 
framework and MySQL database. The software development life cycle followed the Waterfall model, 
encompassing requirements analysis, system design through UML and ERD modeling, software implementation, 
and testing. The developed application integrates dynamic Role-Based Access Control (RBAC), class-based data 
scoping via the ScopedByKelas trait, real-time recording of deposits and withdrawals, an internal maker-checker 
workflow for transaction correction approval, and automated compilation of six comprehensive financial report 
types in PDF format. Functional verification was conducted using Black-Box Testing across 14 operational 
scenarios, all of which achieved a 100% pass rate. The results demonstrate that the system successfully satisfies 
all functional specifications, providing an accurate, structured, and transparent digital solution for managing 
student savings. 
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1. INTRODUCTION 
Cultivating financial literacy and savings habits from primary school age constitutes an integral 
component  of  student  character  development.  School-based  savings  programs  serve  as  practical 
pedagogical tools that introduce basic money management, encourage financial discipline, and train 
pupils to prioritize their expenditures (Jogiyanto, 2017). Through consistent saving habits, students not 
only learn how to set aside portions of their pocket money, but also develop an early understanding of 
financial  planning  for  future  needs.  In  terms  of  institutional  school  management,  student  savings 
operations involve substantial daily cash transaction volumes, including routine cash deposits, periodic 
withdrawals, and end-of-semester financial recapitulations submitted to parents and school authorities. 

Despite its educational and administrative significance, field observation and interviews 
conducted at SD Negeri 1 Jagapura Kulon revealed that student savings administration still relied on 
traditional pen-and-paper registers and unintegrated spreadsheets. This manual workflow generated 
multiple operational bottlenecks: (1) High vulnerability to human error during manual arithmetic 
calculations and balance updates (Dennis, Wixom, & Tegarden, 2021); (2) Absence of standardized audit 
trails whenever input errors occurred, in which clerical mistakes were crossed out informally without 
hierarchical approval; (3) Protracted report generation consuming several working days for end-of- 
semester financial reconciliations; (4) Physical document degradation and risk of physical document 
damage or loss; and (5) Lack of segregated access control across administrators, treasurers, and 
homeroom teachers (Stauffer, 2019). 

To overcome these structural limitations, modern educational institutions require a 
centralized, accessible, and secure digital platform. The Laravel framework was chosen for backend 
development due to its elegant Model-View-Controller (MVC) architectural pattern, expressive 
Eloquent Object- 
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Relational Mapping (ORM), automated database migration mechanisms, and built-in protection against 
common web vulnerabilities such as Cross-Site Request Forgery (CSRF) and SQL injection (Otwell, 2024; 
Pressman & Maxim, 2020). 

Previous studies regarding school financial systems have predominantly focused on general 
institutional cash flow or basic ledger bookkeeping without addressing the granular data-scoping needs 
of homeroom teachers or dual-authorization controls for transaction corrections (Lubis et al., 2020; 
Rosa & Shalahuddin, 2018). Consequently, the novelty of this research lies in the integration of dynamic 
Role-Based Access Control (RBAC) with class-based data scoping via the custom ScopedByKelas trait, 
coupled with an internal Maker-Checker Workflow for transaction corrections. Under this mechanism, 
any revision to previously recorded transaction amounts must be submitted with stated justifications 
by the recording officer (maker) and subsequently validated by the school principal or system 
administrator (checker) before balances are automatically adjusted using database transactions. This 
study demonstrates how the web-based system substantially enhances data accuracy, transaction 
integrity, and administrative transparency at SD Negeri 1 Jagapura Kulon. 
 
2. RESEARCH METHOD 
The system was engineered using the Waterfall Software Development Life Cycle (SDLC) model 
(Pressman & Maxim, 2020). The Waterfall approach was selected because its sequential and systematic 
phases allow clear milestones from initial requirements gathering to final testing, ensuring rigorous 
software stability. The chronological phases of the research procedure are illustrated in Figure 

 

 
Fig 1. Research Procedure with Waterfall Software Development Life Cycle 

 
The detailed research phases were conducted as follows: 

 
2.1 Requirements Analysis 
Data collection commenced through on-site observations at SD Negeri 1 Jagapura Kulon, semi- 
structured  interviews with the school principal,  treasurer, and homeroom teachers, as well as an 
examination of existing paper records. These findings were synthesized into formal functional 
requirements, summarized in Table 1. 
 

Table 1. Functional Requirements of the Student Savings Information System 

Code Functional Requirement Relevant Actor Expected Output 

F-01 
Authentication & CSRF 

Protection 

All Actors 
Secure login via role-based credentials and 

bcrypt 

hashing 
F-02 

Master Data (Classes 

& Students) 
Admin, Treasurer 

Complete CRUD operations for class cohorts 

and student identities 

F-03 
Bulk Student Import 

(Excel) 

Admin, Treasurer 
Rapid population of student rosters via 

.xlsx templates 

F-04 
Savings Deposit 

Recording 

Treasurer, Homeroom 

Teacher 

Cash deposit entry with immediate balance 

increment 
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F-05 
Savings Withdrawal 

Recording 
Treasurer, Homeroom 

Teacher 
Balance overdraft validation and deduction 

F-06 
Correction Submission 

(Maker) 
Staff / Homeroom 

Teacher 

Formal request to modify erroneous 
transactions 

with remarks 
F-07 

Correction Approval 
(Checker) 

Principal / 
Administrator 

Review and approval; atomic balance 
adjustment 

via DB transaction 
F-08 

Class-Based Data 
Scoping 

Homeroom Teacher 
Access restricted automatically to assigned 

class cohort 

F-09 
PDF Financial Reports (6 

Types) 
Admin, Treasurer, 

Teacher 
Automated compilation of official PDF 

passbooks and recaps 

 
2.2 System Design 
System design was formalized using Unified Modeling Language (UML) and Entity Relationship 
Diagrams (ERD): 
 
1. Use Case Diagram: Defines functional boundaries and interactions between the primary actors 
(Administrator/Staff, School Treasurer, and Homeroom Teacher) and system modules, as depicted in 
 

 
Fig 2. Use Case Diagram of Student Savings Management System 

 
2. Activity Diagram: Formulates the internal Maker-Checker control workflow for transaction 
corrections. As illustrated in Figure 3, the recording officer acts as the maker, the Laravel backend serves 
as the validation engine, and the administrator acts as the checker. 
 

 
Fig 3. Activity Diagram for Transaction Correction Submission and Approval Workflow 
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3. Entity Relationship Diagram (ERD): Outlines relational database schemas, foreign key relationships, 
and cardinality constraints to guarantee structural data integrity, shown in Figure 4. 
 

 
Fig 4. Entity Relationship Diagram (ERD) of Database Schema 

 
2.3 Implementation and System Testing 
Software coding was carried out with the following technology stack: PHP 8.2 backend, Laravel 12.0 
framework, MySQL 8.0 relational database with the InnoDB engine (ensuring ACID transaction 
properties), and Tailwind CSS for responsive frontend rendering. Auxiliary libraries included 
Barryvdh/Laravel-DomPDF for automated document compilation and Maatwebsite/Excel for 
spreadsheet handling. System verification utilized Black-Box Testing, focusing on Boundary Value 
Analysis and functional workflow validation without examining internal code logic (Mustaqbal et al., 
2015). 
 
3. RESULTS AND DISCUSSION 
The research resulted in a web-based student savings management information system deployed and 
evaluated in the operational environment of SD Negeri 1 Jagapura Kulon. The comprehensive discussion 
is structured into the following subsections: 
 
A.  Database Design and Implementation 
The database schema was normalized to the Third Normal Form (3NF) to eliminate data redundancy 
and preserve referential integrity across financial entries. The physical data dictionary for the primary 
entities is presented in Table 2. 
 

Table 2. Database Physical Data Dictionary and Schema Structure 
Table Name Primary Key Related Foreign Keys Functional Purpose 

users id (BIGINT) - 
User accounts, encrypted credentials (bcrypt), role 

identification 

roles id (BIGINT) - Dynamic RBAC definitions storing accessible menu 

arrays in JSON 

kelas id (BIGINT) user_id -> users Class cohort information and assigned homeroom 
teacher 

siswas id (BIGINT) kelas_id -> kelas Student demographics, unique NIS, live balance 
(DECIMAL 15,2) 

setorans id (BIGINT) siswa_id, user_id Deposit transaction records, timestamps, and 

recording officer 
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penarikans id (BIGINT) siswa_id, user_id Withdrawal records, timestamps, and recording 
officer 

pengajuan_koreksis id (BIGINT) user_id -> users Comprehensive audit trail of transaction 
modification requests 

 
B.  Implementation of Authorization Mechanism and ScopedByKelas 
System security incorporates dynamic Role-Based Access Control (RBAC) managed by RoleMiddleware. 
To satisfy the real-world operational requirement where homeroom teachers must be restricted from 
viewing or altering savings data belonging to other classes, the application implements a reusable trait 
named    ScopedByKelas.    This    trait    injects    scoped    helper    functions    (getKelasScope()    and 
getSiswaIdsScope()) into data controllers. Consequently, any query dispatched by a homeroom teacher 
is automatically filtered at the database level. The operational permissions matrix is detailed in Table 3. 
 

Table 3. Role-Based Access Control (RBAC) and ScopedByKelas Matrix 

Module / Feature Administrator / Staff School Treasurer Homeroom Teacher 

(Scoped) 

Statistical Analytics Dashboard Entire School Entire School Assigned Class Only 

Master Data (Students & Classes) Full CRUD + Import Full CRUD + 

Import 
Read-Only (Assigned Class) 

Deposit & Withdrawal 

Transactions 
Full Access Full Access Assigned Class Only 

Transaction Correction 
Submission 

Authorized (Maker) Authorized (Maker) Authorized for Class 
(Maker) 

Validation & Approval (Checker) Full Authority 
(Checker) 

Unauthorized Unauthorized 

PDF Financial Report Generation 6 Report Formats 6 Report Formats Assigned Class Summary 

 
 
C. User Interface Implementation 
The interface was developed according to user-centered design principles, ensuring responsiveness, 
visual clarity, and ease of use for educators: 

 
1. Interactive Analytics Dashboard: Displays real-time key performance indicators, including total school 
savings, daily deposit totals, daily withdrawals, and the number of active student savers, accompanied 
by an audit table of recent transactions (Figure 5). 
 

 
Fig 5. User Interface of the Main Analytics Dashboard 
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2. Savings Deposit and Withdrawal Transaction Modules: Features responsive auto-complete student 
searches and proactive server-side safeguards that immediately reject withdrawal requests exceeding 
the pupil's available balance (Figure 6). 
 

 
Fig 6. User Interface of Savings Deposit and Withdrawal Transactions 

 
3. Transaction Correction and Maker-Checker Management: Erroneously recorded entries can be 

submitted for revision by recording officers, entering a pending validation queue. Administrators 

evaluate the attached justification and either approve or reject the request (Figure 7). 

 
Fig 7. User Interface of Transaction Correction & Approval Management 

 
4. Automated Financial Reporting and PDF Compilation: Automates the generation of six distinct 
financial report formats in ready-to-print PDF layout, featuring institutional letterheads, tabulated 
mutation recaps, and validation signature sections (Figure 8). 
 

 
Fig 8. Generated Student Savings Financial Report (PDF Document Preview) 
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D. System Testing 
Functional verification was executed across 14 comprehensive operational scenarios covering 
authentication, class-based isolation, transaction constraints, correction approvals, and document 
exports. The test results are documented in Table 4. 
 

Table 4. Functional Black-Box Testing Results 
No Test Scenario Input / Test Action Expected Result Status 

1 Valid User 
Authentication 

Correct username and password Successful login; redirected to role 
dashboard 

Valid 

2 Invalid Password 
Defense 

Correct username, invalid 
password 

Access denied; credential error 
message displayed 

Valid 

3 RBAC Route Protection Homeroom Teacher navigates to 
/users 

Route blocked; HTTP 403 
Forbidden returned 

Valid 

4 Class-Based Data 

Scoping 

Teacher of Class 4A views 

student roster 

Displays solely pupils enrolled in 

Class 4A 
Valid 

5 Single Student 

Registration 

Valid form submission with 

unique NIS 

Saved to database with initial 

balance Rp0 
Valid 

6 Batch Student Import 
(Excel) 

Upload 30-student .xlsx template Batch parsed and imported without 
data loss 

Valid 

7 Cash Deposit 

Transaction 

Deposit Rp50,000 to 

student account 

Transaction logged; balance 

increases by Rp50,000 
Valid 

8 Legitimate Cash 

Withdrawal 

Withdraw Rp20,000 

(Current balance: 

Rp100,000) 

Transaction logged; balance 

reduced by Rp20,000 
Valid 

9 Overdraft Prevention Withdraw Rp150,000 (Current 
balance: Rp50,000) 

Blocked with alert: "Insufficient 
account balance" 

Valid 

10 Correction Request 

Submission 

Submit revision from Rp250,000 

to Rp25,000 

Record queued with 

"Pending" review status 
Valid 

11 Maker-Checker 

Approval 

Admin approves 

pending correction 

Status set to "Approved"; 

balance atomically adjusted 
Valid 

12 Maker-Checker 
Rejection 

Admin rejects pending correction Status set to "Rejected"; original 
transaction preserved 

Valid 

13 PDF Report Export Select Class 4A filter and export Formatted PDF downloaded with 
headers and recaps 

Valid 

14 Academic Term 

Rollover 
Execute end-of-year data reset Graduating cohort archived; new 

term initialized 
Valid 

 
4. CONCLUSION (10 PT) 
This research successfully designed, developed, and evaluated a Web-Based Student Savings 
Management Information System at SD Negeri 1 Jagapura Kulon using the Laravel 12 framework and 
MySQL database following the Waterfall SDLC model. The system successfully modernizes paper-based 
logbooks into a centralized digital repository, eliminates arithmetic errors in balance calculations, and 
accelerates semester financial reporting from days to seconds. 

The incorporation of dynamic Role-Based Access Control (RBAC) with the ScopedByKelas trait 
ensures data governance across homeroom teachers, while the Maker-Checker workflow strengthens 
internal financial controls and auditability. Future research recommendations include: (1) Integrating 
WhatsApp Gateway APIs for automatic, instant transaction receipts sent directly to parents' mobile 
devices; and (2) Developing a dedicated Progressive Web App (PWA) portal allowing parents to monitor 
their children's savings history independently. 
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