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Abstract

Digital transformation in governance is driving the urgent need for a more modern and structured archive management system.
The Aceh National Road Implementation Center (BPJN), especially the PPK 2.5 Subfield, still relies on conventional methods
based on physical documents in managing project report archives, causing various problems such as difficulty tracing documents,
risk of damage, and operational inefficiencies. Different from previous e-archive research which is generally applied to academic
environments or general public services, this study presents the integration of the RAD method with the design of interfaces
based on the needs of multi-role users in the context of managing technical reports of infrastructure projects in government
agencies, a context that has not been widely studied in previous studies. This research aims to design an effective web-based e-
archive information system equipped with an interactive user interface to increase the productivity of internal employees. The
system development uses the Rapid Application Development (RAD) approach with the PHP programming language and
MySQL database, and is built using the Codelgniter framework with the Model-View-Controller (MVC) architecture. Data
collection was carried out through field observation and structured interviews, while system validation used the black-box testing
method. All 15 functional test scenarios were declared successful. A Likert scale user satisfaction evaluation involving three
internal respondents showed a satisfaction rate of 86.7%, which falls into the excellent category. The evaluation includes five
aspects, namely ease of navigation, clarity of view, system response, design consistency, and general satisfaction, which are the
basis for calculating the percentage. Given the limited number of respondents, further research is recommended to expand the
number of samples and apply standard usability instruments such as the System Usability Scale (SUS) to strengthen the validity
of the evaluation results. In addition, this study has not included comparative quantitative data before and after the implementation
of the system, such as the measurement of document search time or the rate of archive loss in the manual mechanism compared
to the new system, so the amount of efficiency improvement cannot be measured verified. System functionality validation also
includes black-box testing, without additional testing such as stress testing, performance testing, or security testing, so the
strength of the evidence for efficiency improvement claims is still limited and indicative. The developed system contains the
features of uploading documents, searching archives, downloading reports, and managing user access rights. Although initial
results show positive indications of system functionality and user satisfaction, the strength of the evidence for claims of improved
archive management efficiency is still limited given the lack of comparative quantitative data before and after implementation
and the new testing scope including black-box testing. The developed system still shows initial feasibility to be implemented
gradually within BPJN Aceh, with a more comprehensive follow-up evaluation.
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Introduction

The rapid advancement of information and communication technology today has penetrated all lines of life,
including in the management of information and documentation in government agencies. Today's digital
transformation is no longer just an option, but an urgent demand to encourage efficiency, transparency, and overall
bureaucratic accountability [1]. One of the concrete forms of this transformation is the implementation of Electronic
Filing System (e-archive), which is an electronic-based archive management system that exists as an answer to the
limitations of conventional archiving methods that have been widely used in various government agencies. Archives
play a central role in organizational governance, both as legal evidence, a track record of activities, and a foundation
for strategic decision-making. Orderly and systematic management of archives directly contributes to the success of
bureaucratic reform and the improvement of the quality of public services [2]. However, conditions in the field speak
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the opposite, where around 67% of government agencies in Indonesia still rely on physical document storage without
the support of an integrated digital system, making them very vulnerable to the risk of document loss, damage, or
delays in the process of retrieving information [3]. A similar reality is also felt by the National Road Implementation
Center (BPJN) of Aceh Province, especially in the PPK 2.5 Sub-Division, which in its daily life handles a large volume
of project report documents. Additional problems that often arise are the slow process of verifying project reports due
to unstructured scattered archives, coupled with a lack of adequate data security systems.

E-archive management system Web Present as a relevant strategic solution to these problems, where through this
system documents can be accessed online from various devices and locations, the search process becomes more
efficient, and the consistency and accuracy of data can be well maintained. Implementation of a digital archive
management system based on Web proven to be able to increase data accuracy by up to 95% and boost user satisfaction
rates by up to 96.6% [4]. The success of a digital system is determined not only by its technological strength, but also
by the quality of its user interface, where the design User Interface (UI) that is intuitive and equipped with reliable
search features and good access control settings can significantly improve the efficiency of document management
[5]. System success E-Government also highly dependent on quality User Experience (UX) and the ease of navigation
perceived by its users [6].

Based on the background that has been described, the problems in this study are formulated as follows: (1) how to
design a web-based project report document e-archive management system that is effective and in accordance with
the needs of archive management at the Aceh Province BPJN office using the Rapid Application Development (RAD)
method, and (2) how to design an interactive and user-friendly user interface to improve the convenience and
efficiency of users in accessing the web-based e-archive system with the RAD method approach. The purpose of this
research is to design an effective web-based project report document e-archive management system at BPJN Aceh
Province, Sub-Division of PPK 2.5, as well as to design an interactive user interface to improve the productivity and
work efficiency of internal employees.

This research is limited to the internal scope of BPJN Aceh with the main features including document upload,
digital archive management, archive search, and user access rights management, all of which are developed using the
PHP programming language and MySQL database management system, and are not intended for public access. This
research is expected to make a theoretical contribution to the development of information systems science and digital
archive management, as well as a reference for future research. Practically, this system is expected to help BPJN Aceh
in managing project report documents in a more structured, secure, and efficient manner through a user-friendly
interface. This research is in harmony with a number of previous studies that have jointly developed an electronic
archive information system based on Web. The use of PHP and MySQL has been proven to result in an effective,
efficient, and easy-to-use archiving application in support of smooth document management [7]. A Laravel-based
system is able to bypass the entire test scenario with a simple interface that significantly improves search speed. In
addition, the use of Framework PHP-based modern is able to reduce search time by up to 70%, improve storage
efficiency by 50%, and drive user satisfaction by up to 85% [8]. The novelty of this research does not only lie in the
different objects of study, but in the integration of three elements that have not been widely combined in the previous
e-archive research, namely the application of the five-stage RAD method modified according to the context of
government bureaucracy, the design of a multi-table database structure that accommodates four different types of
project reports in one integrated system, and the evaluation of a multi-role-based user interface validated through five-
aspect Likert scale questionnaire. The combination of this approach becomes a framework for the implementation of
e-archives that can be replicated in similar government agencies, not just an adjustment of the research object. The
relevance of this contribution is increasingly visible when compared to previous research within BPJN Aceh itself.
Al-Wafi, Nurrizqa, and Zahra designed a field-based surveillance information system Web in BPJN Sub-Field PPK
2.1 Aceh using the Waterfall, with a focus on monitoring project progress real-time [9]. Different from the study, this
study focuses on the management of E-Archive project report documents in the PPK 2.5 Sub-Field with the Rapid
Application Development (RAD), so that the two studies complement each other in supporting digital transformation
in the BPJN Aceh environment more comprehensively.

Looking further, previous research has a number of relevant limitations to study. Huwae and Thariq's research has
succeeded in building an electronic archive application based on PHP and MySQL, but it has not included measurable
user satisfaction testing so that the effectiveness of the resulting interface cannot be quantitatively validated [7].
Pratama research has measured the achievement of storage efficiency and user satisfaction, but it is applied in the
context of general organizations that do not have bureaucratic complexity and the need for project report accountability
as in government agencies in the field of infrastructure [8]. In line with this, research E-Archive based Unified
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Modeling Language (UML) conducted at the Bengkulu City Education and Culture Office also showed that the
efficiency of filing in government agencies can be improved through the automation of recording incoming and
outgoing letters, although the performance evaluation still focuses on the technical aspects of the system and has not
touched the dimension of multi-role user satisfaction [10]. Other studies that applied a combination of RAD methods
and Black-Box Testing on the system E-Archive Government agencies also confirmed that this approach is effective
in accelerating the development cycle of the digital archiving system, even though the testing carried out is still limited
to the functional aspect [11]. This gap has not been widely answered, namely the lack of an e-archive system design
that specifically integrates the RAD approach with interface design based on the needs of multi-role users, such as
archive management officers, field officers, and survey officers, in government agencies that handle technical reports
on infrastructure projects.

Concretely, this research makes three main contributions. First, it produces a digital archive management model
that integrates four categories of project reports into one unified database structure. Second, to produce a user interface
design that is tailored to the specific needs of public sector organizations, especially technical implementation units
in the field of road infrastructure. Third, produce a framework for the implementation of RAD-based e-archives that
can be used as a replication reference for the National Road Implementation Center in other provinces and similar
government agencies.

In terms of regulation, the urgency of this research is in line with national policies in the field of archives and
digital governance. Law Number 43 of 2009 concerning Archives requires every government agency to carry out the
management of archives in an orderly manner to ensure the availability of authentic and reliable archives as material
for accountability [12]. This obligation is strengthened through Presidential Regulation Number 132 of 2022
concerning the Architecture of the National Electronic-Based Government System, which directs all central and
regional agencies to integrate data and document management into the framework of the Electronic-Based
Government System [13]. Practice in a number of government agencies shows that the implementation of the
electronic archiving system still faces various technical and organizational obstacles at the work unit level [14], so
that a system design is needed that is truly in accordance with the characteristics and readiness of users in the field.
Thus, the design of the e-archive system at BPJN Aceh not only answers internal operational needs, but also supports
the agency's compliance with the direction of the government's archival policy and digital transformation nationally.

Method

A. Approaches and Types of Research

The development of the e-archive management information system for project report documents at BPJN Aceh is
carried out using the Rapid Application Development (RAD). The selection of this method is based on its
characteristics that emphasize the active involvement of users during the development process as well as its ability to
shorten the system development cycle without sacrificing the quality of the final product [15]. In its implementation,
the RAD method is modified into five main stages that are adjusted to the needs and context of the research, including:
(1) needs analysis, (2) system design, (3) coding, (4) system testing, and (5) application (deployment).

The five stages are carried out sequentially with clear outputs in each phase. At the needs analysis stage,
observations and interviews were conducted on three categories of users to produce a list of functional and non-
functional needs of the system. At the system design stage, these needs are translated into workflow flowcharts,
interface designs, and database structures. At the coding stage, the design is implemented using the PHP programming
language with the Codelgniter framework and MySQL database. In the system testing stage, black-box testing is
carried out on all major functions along with user satisfaction testing of the interface. At the implementation stage,
the system is simulated in the work environment of the PPK 2.5 Subfield of BPJN Aceh to ensure compatibility with
real operational conditions before being fully used.

B. Research Subject

The subject of this study is an employee in the Subdivision of the Implementation of the Person in Charge of
Activities (PPK) 2.5 at the Office of the National Road Implementation Center (BPJN) Aceh. The determination of
subjects was purposively carried out by considering their direct involvement in the process of managing the project
report archive. There are three categories of respondents involved, as presented in Table 1 below.

Table 1. List of Research Respondents

Yes Departments Remarks

1 Archives Management Responsible for manual recording, archiving, and maintenance of project report archives
Officer

2 Field Officer Involved in project data collection and submission of reports to the archives department
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3 Survey Officer Plays a role in project site surveys and initial documentation that is part of the project
report

C. Data Collection Techniques

The data acquisition process in this study applies two main techniques, namely direct observation and structured
interviews. Observation was carried out directly in the work environment of the PPK 2.5 BPJN Subfield to observe
the manual archive management procedure, including the stages of recording, storage, distribution, and document
tracing. Meanwhile, structured interviews were conducted with a number of informants using a list of questions that
had been prepared beforehand, aiming to explore operational barriers and user expectations for the system to be
developed [16]. The research instruments used are presented in Table 2 below.

Table 2. Research Instruments

Yes Instrument Shape/Format Intended Use
Type
1 Structured List of written questions ~ Gain in-depth information related to archiving workflows, issues, and
Interviews system needs
2 Direct Observation sheet (field Directly observe the process of managing manual archives in the work
Observation notes) environment of the PPK 2.5 BPJN Subfield

D. Data Analysis Techniques

Data analysis is carried out through a qualitative approach consisting of three consecutive stages [17]. First, Data
Reduction, namely the process of selecting and simplifying information obtained from the results of interviews and
observations, so that only relevant data related to the archiving process and the needs of the system are used further.
Second, Data Presentation, where the filtered data is arranged in the form of a narrative, summary table, or list of
system requirements to provide a structured picture of actual conditions in the field. Third, drawing conclusions and
verifications, which is the conclusion of the main needs of the user which is the basis in the system design stage in the
RAD process.

E. User Satisfaction Analysis of User Interface (UI)

In order to evaluate the suitability of the user interface (UI) design to user expectations, this study uses the User
Satisfaction Testing approach with qualitative methods based on questionnaires and open interviews. Evaluation is
applied to internal users who have simulated the use of the system. The assessment covers five main aspects using the
Likert scale (1-5), as described in Table 3 below.

The Likert scale approach was chosen because of its simplicity in measuring user perception in the early stages of
system development, although standard instruments such as the System Usability Scale (SUS) have been widely used
in similar archival system research to allow for more standardized score comparisons between studies [18].

Table 3. System User Interface (Ul) Measurement Instrument

Aspects

Yes Evaluation Questions Evaluation Objectives
Assessed

1 Ease of Can users browse the system page without any Evaluate the ease of user browsing of the
Navigation difficulty? system

2 Display Clarity Are visual elements such as icons, buttons, and menus  Assess the clarity and readability of

easily recognizable? interface elements

3 System Does the system provide prompt and appropriate Assess the speed and accuracy of system
Response feedback when users interact? response

4 Design Is the interface look consistent between pages? Assess display consistency and reduce
Consistency navigation confusion

5 General Are users satisfied after trying the system? Assess the user's overall perception of the
Satisfaction system's UL

F. System Design

The system design is developed systematically referring to the stages of the RAD method, starting from needs
analysis to application simulation. The overall system design flow is visualized through the flowchart diagram in
Figure 1. The stages start from needs analysis through observation and interviews, followed by designing the interface
and database structure, then coding using PHP and MySQL programming languages, testing with the black box testing
method, to simulation of deployment in an environment that resembles the real operational conditions of the agency.
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Figure 1. System Design Flow (RAD Flowchart)

As shown in Figure 1, the system design flow begins with the needs analysis stage through observation and
interviews with users. The results of the analysis are input for the system design stage, including designing the database
structure and user interface. Furthermore, the design results are implemented at the coding stage using PHP and
MySQL. The coded system then enters the test stage using the black-box testing method to verify the suitability of the
function with the specifications. If a discrepancy is found, the process is returned to the encoding stage for
improvement, as indicated by the feedback flow on the flowchart. After all tests are declared passed, the system enters
the implementation stage in the form of a simulation in the work environment of the PPK 2.5 Subfield of BPJN Aceh.

G. Input and Output Plans

The system's input and output design is developed based on a Ul prototype that includes three main pages. The
dashboard page (Figure 2) serves as the main navigation center that allows users to select features as needed. The
report input page (Figure 3) provides upload forms by daily, weekly, monthly, and financial report categories. The
output page (Figure 4) displays a list of uploaded reports along with download, detail, delete, search, and filter features
to speed up document search.

In more detail, the input design on the report input page consists of the report title column, report category (daily,
weekly, monthly, or supporting documents), reporting date, job progress description, and the facility to upload
supporting files in document or image format. Each input is validated by the system to ensure the required fields have
been filled in before the data is saved to the database. Meanwhile, the output design on the archive list page displays
data in the form of a table containing file names, report categories, upload dates, and four main actions, namely
download, view details, delete, and search/filter by category and date range. This input and output structure is designed
so that the data flow is consistent, starting from the upload process by field officers or survey officers to the tracing
process by archive management officers.

H. Database Design

The database structure is designed to support efficient and structured data management by avoiding redundancy
and maintaining information integrity [19]. The database consists of six main tables that are related to each other,
namely: (1) Lap harian for daily reports, (2) Lap Bulanan for weekly reports, (3) Mst User for user data, (4)
Lap Tahunan for monthly reports, (5) Doc_Pribadi for personal documents, and (6) Scan_Pendukung for supporting
documents. Each report table has a uniform field structure that includes /d. (Primary Key), /d user (Foreign Key),
Nama_File, Date_upload, Date_edit, Jam_upload, Jam_Edit, and File Upload, while the Mst User store user
identity attributes along with role and account activity status.

1. Testing Plans

System functionality validation is carried out using the Black-Box Testing method, which is a software testing
approach that evaluates system behavior based on the suitability between inputs and outputs without paying attention
to the internal structure of the program code. The test scenario covers all the main functions of the system, including
the process of entering report data, archiving, searching documents, and downloading reports. Each scenario is
designed to verify that the system is able to respond appropriately to user input and produce outputs that meet
expectations. If a discrepancy is found, repairs are made before the system is declared ready for the implementation
stage.
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Results and Discussion

A. General Description of Research Locations

This research was carried out at the National Road Implementation Center (BPJN) of Aceh Province, especially
in the PPK 2.5 Subfield. Based on the Regulation of the Minister of Public Works and Public Housing Number
16/PRT/M/2020, BPIN Aceh carries out responsibilities in programming, planning, procurement, development,
preservation, and control in the field of roads and bridges. The PPK 2.5 subfield specifically handles the planning and
construction of national roads, including reporting the progress of development projects. The conditions found in the
field show that the entire archiving process still relies on conventional methods based on physical documents,
including daily, weekly, and monthly reports, as well as various supporting documents in the field. As the volume of
documents increases over time, the mechanism is considered no longer able to support operational needs optimally.
This condition is the background for the design of an effective web-based project report e-archive management system
according to the needs of archive management at BPJN Aceh Province.

The main problems identified at the research site include three things. First, the document search time is long
because officers have to check physical archives one by one without an index system. Second, the risk of loss and
damage to documents due to non-standardized storage, especially in supporting documents in the form of field photos
that are prone to damage. Third, the limitation of coordination between field officers, survey officers, and archive
management officers due to the unavailability of shared storage media that can be accessed online. These three
problems are the basis for the formulation of functional and non-functional system needs as described in Table 5.

Direct observation and structured interviews with archive management officers of the PPK 2.5 Subfield revealed
that the current archiving mechanism relies entirely on manual methods. Documents are stored in hardcopy form in a
cabinet or archive folder without an adequate index system, so the search process requires officers to check all physical
archives in order. Nasution (2020) emphasized that systems that are not yet web-based are vulnerable to inefficiency
in searching archive data, slow administrative processes, and a high risk of losing physical documents. This condition
is in line with findings in the field, where a number of documents were reported to be lost or damaged due to age
factors and suboptimal storage. A summary of the interview findings is presented in Table 4 below.

Table 4. Results of Ongoing System Analysis Interviews

Yes Questions Findings/Interview Results
1 Current project report archive management flow  Archives are recorded manually, stored in folders/cabinets, and then
reused when needed
2 Obstacles faced during the archive management Difficult to find old documents, risk of loss/scattering, and archives
process often accumulate
3 Loss or damage to archival documents Some documents are lost or damaged due to age and storage factors
that are not optimal
4 Procedure for retrieving required documents Have to open the filing cabinets one by one so that it takes a long time
5 Efficiency of the filing system used today Inefficient, especially when the number of project reports grows
larger
6 Types of archived documents and how they are  Daily, weekly, monthly reports, project documentation photos, and
stored survey data
7 Opinion on the plan to implement a web-based Most agree because it will speed up the search process
e-archive system
8 Features required in an e-archive system Report wupload, quick search, document download, and user
management features
9 Previous experience using digital archive Some have, but are still limited to general applications (Microsoft
systems Office)
10 Readiness to use digital systems The majority are quite prepared because they are used to using

computers and basic internet

The data in Table 4 reinforce the conclusion that the existing manual system is no longer able to meet the needs
of archive management optimally, so the transition to a digital-based system is an urgent need. The results of the
interviews in Table 4 show a consistent pattern of problems in all aspects asked. In terms of workflow and search
procedures, the officer stated that the archives are recorded and stored manually in the closet, so the search for old
documents must be done by checking the archives one by one which takes quite a long time. In terms of constraints
and risks, document problems that are difficult to find, at risk of loss or scattering, as well as several instances of
document damage due to age factors and suboptimal storage conditions, were identified. In terms of efficiency and
feature needs, the officer assessed that the current system was inefficient as the volume of reports increased, and
proposed the features of upload, quick search, document download, and user management as the main needs. In terms
of user readiness, the majority of respondents said they agreed and were quite ready to use digital systems because
they were familiar with computers and common applications, although their previous experience with digital archive
systems was still limited.
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B. [Identify System Requirements

The need identification stage was carried out through field observation and in-depth interviews with three main
user groups, namely archive management officers, field officers, and survey officers. System needs are classified into
two categories, namely functional needs and non-functional needs, as presented in Table 5. Wiranata and Asmen states
that Copyright © can be a medium for storing, managing, and presenting information that is flexible and efficient for
the needs of government agencies and private organizations, so that the platform is based on Web was chosen as the
foundation for the development of this system to accommodate all identified needs [20].

Table S. Identification of E-Archive System Needs

Interview Source Functional Needs Non-Functional Needs
Archives Recording of project reports digitally; fast and structured archive ~ User-friendly system; data security
Management Officer search; Archive data is not susceptible to damage and loss with login and access rights
Field Officer Upload project progress reports directly; budget documentation  Online system accessibility via

per project can be accessed anytime and anywhere web-based devices
Survey Officer Upload documentation and survey results (photos, digital files) ~ The interface is consistent and

simple; Fast system response

The identification results in Table 5 show that functional needs are centered on the core features of the system,
while non-functional needs emphasize the aspects of quality and ease of use. The results of this identification then
became the main basis for designing the system to be in harmony with the work context and user needs in the PPK
2.5 Subfield of BPIN Aceh.

C. Designing a Web-Based E-Archive Management System Using the RAD Method

Management system design E-Archive based Web Using the approach Rapid Application Development (RAD)
that allows development to take place iteratively and responsive to user needs. Aswini & Subanda stated that E-
Archive not only provides a means of recording and digital storage, but also includes the process of distributing,
controlling, and monitoring documents systematically [21]. The system designed includes key features in the form of
document upload, digital archive management, archive search, and user access rights management, all of which are
developed using programming languages PHP and database management systems MySQL.

The implementation of the system is carried out using PHP as the main programming language. Serendipity and
Utami states that PHP is a programming language based on Servers that are often used in building information systems
based on Web because of its ability to access Database and generate pages Web the dynamic. The system interacts
with the database MySQL for the storage and management of project report information in a structured manner.
Development applies architectural patterns MVC (Model-View-Controller) through Codelgniter framework which
separates business logic, data processing, and interface display layers, making program code more organized and easy
to maintain. Haniefardy, Fadhillah & Rochimah explained that Framework made to facilitate performance in the
construction of a Web So that the system built becomes more organized and neatly structured, and this is the basis for
the selection Codelgniter in this study [23].

D. Interactive and User-Friendly User Interface Design

Interface design (User Interface/UI) that is interactive and User-friendly One of the main objectives of this research
is to improve the convenience and efficiency of users in accessing the system E-Archive. Rahmansyah & Nopriani
affirms that User Interface A well-designed system that improves the operational efficiency of the system and provides
convenience for users when interacting. The interface design applies the principles of ease of navigation, clarity of
display, consistency of design, and speed of system response [24].

The designed e-archive system includes six main pages. The first page is the Login Page which serves as the main
gateway of the system. Users are required to enter the username and password that has been registered before accessing
all features, as well as acting as an access security layer (Figure 2). The interface elements on this page are designed
to be minimalist, consisting of username fields, password fields, login buttons, and validation messages that appear in
real-time when the fields are not filled, to prevent input errors from the early stages of user interaction.

SISTEM INFORMASI MANAJEMEN ...
E-ARSIP DOKUMEN LAPORAN —
PROYEK 2.4 ACEH

Figure 2. Login Page
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The second page is the Dashboard Page which displays a summary of the main menu along with all the features
of the system. From this page, users can navigate to various functions, from report input, archive search, user
management, to report download (Figure 3). The dashboard layout implements a consistent navigation structure based
on icons and text labels, with a summary of the number of documents per report category, so users can get an overview
of the condition of the archive without having to open another menu first.

T T T

Figure 3. Dashboard Page

The third page is the Report Input Page which provides a direct project report data input form, including general
project data, work progress information, field conditions, and supporting file upload facilities (Figure 4). The input
form is designed with direct validation of mandatory columns and restrictions on the file format that can be uploaded,

to maintain the consistency of data entering the database while reducing the risk of input errors by field officers and
survey officers.

Laporan Harian

Figure 4. Report Input Page

The fourth page is the User Management Page which is intended for administrators to manage user accounts,
including the addition of new users, data editing, and the deletion of inactive accounts (Figure 5). This page is only
accessible to users with administrator roles, with a table view that visually displays the active/inactive status of each
account via color markers, making it easy to monitor user access rights on an ongoing basis.

Figure 5. User Management Page

The fifth page is the Daily Report Archive List Page which displays all the report archives that have been inputted

along with the search feature to make it easier to search for certain documents without having to check them one by
one (Figure 6).
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Figure 6. Daily Report Archive List Page

The sixth page is the Report Download Page which provides a facility to download reports in PDF format for
distribution between employees and formal administration (Figure 7).

Ehsplagoran =

Laporan Harian

Figure 7. Report Download Page

E. Database Structure Design

The design of the database structure is structured to ensure that data is stored in an organized, secure, and easily
accessible manner. The database contains a number of main tables that are related to each other, including the Stuart
T, project reports, archives, and access management, as illustrated in Figure 8. Fahzirah & Nasution Define Database
as a collection of data that is interconnected and systematically stored that allows for the efficient reuse and
management of information [25]. Relationships between tables are designed using Primary Key and foreign key so
that data integrity is well maintained and the system is able to support the management of project reports as a whole.
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Figure 8. System Database Structure

The eight images shown in this section were chosen because they represent the main workflow of the system,
starting from the planning process (Figure 1), user authentication (Figure 2), main navigation (Figure 3), data input
(Figure 4), user management (Figure 5), archive browsing (Figure 6), report download (Figure 7), to the supporting
data structure (Figure 8), so that the reader can understand the relationship between the RAD stages and the overall
interface design results.

F. System Testing (Black-Box Testing)

Validation of system functionality is carried out through that evaluates the behavior of the system from the user's
perspective without paying attention to the internal code structure. A total of 15 test scenarios were implemented
covering all the main features of the system, as summarized in Table 6.
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Table 6. Black-Box Testing Results

Id'l at Description Actual Results Status

1 Testing the login form without input System displays the error message "Field required" Pass

2 Testing of empty username login form  The system displays the error message "Username is required" Pass

3 Testing of a blank password login form  The system displays the error message "Password required" Pass

4 Verify the Dashboard view after The dashboard displays all sections correctly including the Pass
logging in number of files

5 Access the "Daily Project Report" Files can be accessed and downloaded without any problems Pass
menu

6 Access the "Weekly Project Report" Files can be accessed and downloaded without any problems Pass
menu

7 Access the "Monthly Project Report"  Files can be accessed and downloaded without any problems Pass
menu

8 Access and download monthly reports  The file was downloaded successfully without any errors Pass

9 Logout feature The user successfully logs out and is redirected to the login page  Pass

10 "Management User" page view The user list is displayed complete and correct Pass

11 "Add User" function New users were successfully added and appeared in the list Pass

12 User "Edit" function Changes are successfully saved and updated in the list Pass

13 User "Delete" function The user was successfully removed from the list Pass

14 Verify the user's "Active/Off" status Status is displayed in its actual condition Pass

15 Report "Upload" function The file was successfully uploaded and recorded in the system Pass

All 15 test scenarios resulted in a pass status, indicating that the system was fully functioning according to the set
specifications. Saragih stated that computer programming is an interactive process of writing and editing Source code
thus forming a program, and the success of all these test scenarios proves that the system coding process has been
carried out precisely and structured [26]. Judging from their scope, the 15 test scenarios can be grouped into four main
function categories. First, the validation of the login form (scenarios 1 to 3), which tests the system's response to the
empty inputs in the column Powered by E-Mail and Lost your password, with the results of the system consistently
displaying the corresponding error message. Second, verification of navigation and document access (scenarios 4 to
8), which ensures Dashboard and daily, weekly, and monthly report menus can be accessed and downloaded without
any problems. Third, testing of authentication and user management features (scenarios 9 to 14), including system
exit functions, additions, changes, deletions, and account status verification. Fourth, testing the report upload feature
(scenario 15), which validates that the uploaded file is correctly recorded in the system. This grouping confirms that
the test has covered the entire main workflow of the system, however, Black-Box Testing It essentially only assesses
the suitability of outputs to inputs without evaluating non-functional aspects such as system performance under high
user loads or resilience to potential data security threats, so the feasibility of the system as a whole still requires
additional types of testing at the next stage of development.

G. User Interface Satisfaction Test Results

The user satisfaction evaluation was carried out by involving three employees of the PPK 2.5 Subfield who each
represented the role of archive management officers, field officers, and survey officers. The evaluation instrument
used was a questionnaire with a Likert scale of 1-5, where a value of 1 represents "strongly disagree" and a value of
5 represents "strongly agree". The aspects evaluated included ease of navigation, clarity of display, system response,
design consistency, and general user satisfaction with the designed interface. The results of the evaluation are
presented in Table 7.

Table 7. User Interface Satisfaction Test Results

Respondent 1 (Archives Respondent 2 (Field Respondent 3
Aspects Assessed Management Officer) Officer) (Survey Officer) Total - Average
Ease of 4 5 4 13 473
Navigation
Display Clarity 5 4 4 13 4,3
System Response 4 4 5 13 4,3
Design 4 4 4 12 4,0
Consistency
General 5 4 5 14 4,7
Satisfaction
Scores Obtained 65
Maximum Score 75
Satisfaction 86,7%
Percentage
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The overall user satisfaction rate reached 86.7%, putting the system in the very good category. The general
satisfaction aspect obtained the highest average score of 4.7, indicating that users feel comfortable and satisfied in
interacting with the system. Meanwhile, the design consistency aspect received the lowest score of 4.0, although it
remained in the good category, so improvements are still needed so that the consistency of the interface between pages
can be further optimized. In more detail, the aspects of ease of navigation, clarity of view, and system responsiveness
each obtained an average of 4.3, indicating that users in general did not experience significant difficulties in navigating
menus or understanding the visual elements of the interface. The system response aspect which also reached 4.3
indicates that the system feedback on user interactions, such as input validation and file upload notifications, is
perceived to be quite responsive. Meanwhile, the lowest score on the design consistency aspect (4.0) is in line with
the finding that some pages, especially between the report input page and the user management page, are not yet fully
uniform in the layout of the action buttons, thus recording improvements in the next iteration of development. It should
also be emphasized that this evaluation involved only three internal respondents, so although all scores were in the
good to very good category, these results were indicative and could not be generalized to represent the acceptance of
the system as a whole.

H. Assessment of System Implementation and Benefits

Implementation of management systems E-Archive The project report document in the PPK 2.5 Subfield of BPJN
Aceh is carried out through simulated use by employees who are the subject of the research. The test results show that
the system operates according to the needs of the user in supporting the recording, storage, and retrieval of project
report documents. Laudon and Laudon stated that the implementation of a good information system allows
organizations to improve operational efficiency and strengthen coordination between departments through the
provision of accurate and timely information, and this is proven to be achieved through the system developed in this
study [27].

At least four key benefits can be identified from the implementation of this system. First, from the Archive
Management Efficiency, system E-Archive Simplify the process of recording and searching documents so that it is
much faster than the manual mechanism previously applied. Second, from the side of Data security and reliability,
storage-based Web Minimizing the risk of loss or damage to physical documents that previously often occurred due
to environmental factors and human negligence. Third, in the ease of use, the simple and interactive interface design
supports employee work flexibility while improving the comfort of daily operations. Fourth, achievement User
satisfaction 86.7% confirmed that the system had been assessed User-friendly and able to support real job needs.
Widiyanti & Hamsawati adding that a good DBMS is designed to maintain consistency, integrity, and multi-user
access to data while providing backup and recovery mechanisms [28], which is a guarantee of the long-term
sustainability of this system. Overall, the system developed has been proven to support the effectiveness, efficiency,
and accuracy of digital archiving of project documents within the PPK 2.5 Subfield of BPJN Aceh.

Conclusion

The design of a web-based e-archive information system at the Aceh National Road Implementation Center (BPJN)
using the Rapid Application Development (RAD) approach has succeeded in producing a system that is able to answer
the needs of digital archive management within the PPK 2.5 Subfield. The system, which was developed using PHP
and MySQL, contains features for document upload, archive search, and user access rights management. All 15 black-
box testing scenarios were passed, and the user satisfaction rate with the system interface reached 86.7%, which put
the system in the very good category. However, the claim of improving the efficiency of archive management in this
study has not been supported by comparative quantitative data between the conditions before and after the
implementation of the system, so the actual amount of efficiency improvement cannot be quantified and can only be
concluded as a positive initial indication.

Despite these limitations, this study makes three specific contributions. First, the model integrates the four
categories of project reports into one integrated database structure that can be adapted by other infrastructure technical
implementation units. Second, the design of the user interface based on the needs of multi-role (archive management
officers, field officers, and survey officers) which is validated through a five-aspect Likert scale user satisfaction
evaluation. Third, the framework for implementing RAD-based e-archives that can be replicated at the National Road
Implementation Center in other provinces and similar government agencies that face challenges in managing similar
technical report documents. In order to support the sustainability and improvement of the quality of this e-archive
system in the future, several recommendations need to be considered. The consistency aspect of interface design needs
to be improved, considering that the rating on these dimensions obtained the lowest score of 4.0. In addition, further
development can be directed to the addition of automatic notification features, scheduled data backups, and integration
with other reporting systems within BPJN Aceh. Expanding the scope of evaluation users is also highly recommended
so that the results of the satisfaction test are more representative and the validity of the system is more comprehensively
tested.

This research has a number of limitations that need to be considered in the utilization of the results. First, the user
satisfaction evaluation only involved three internal respondents, so the satisfaction percentage results of 86.7% were
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indicative and could not be generalized to describe the widespread acceptance of the system within BPJN Aceh and
BPJN in other provinces. Second, the usability evaluation used is still qualitative based on the five-dimensional Likert
scale, and has not used standard instruments such as the System Usability Scale (SUS) which allows standardized
score comparison between studies. Third, testing of the new system is carried out in a simulated environment and does
not cover a period of long-term operational use, so the impact of the system on organizational performance indicators,
such as reduced report verification time or reduced document loss rate, cannot be measured quantitatively and
longitudinally. Nevertheless, this research provides a scientific contribution in the form of a framework for the
implementation of a RAD-based e-archive system that integrates the needs of multi-role users in government agencies
in the infrastructure sector, as well as a multi-category report database design model that can be replicated at the
National Road Implementation Center in other regions. The next study is suggested to expand the number of evaluation
respondents, apply standard usability instruments such as SUS or UEQ, and measure the impact of the system
longitudinally on organizational performance indicators to strengthen the external validity of the findings.
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