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ABSTRACT

Effective asset maintenance in higher-education institutions requires timely reporting,
monitoring, and documentation of facility-related problems. Conventional complaint
procedures may limit information traceability and coordination among users, administrators,
and institutional decision-makers. This study aimed to develop and empirically evaluate an
Android-based asset-maintenance complaint management system for polytechnic facilities. A
design and development research approach was implemented using the Waterfall model,
comprising requirements analysis, system design, implementation, and functional testing. The
application was developed using Kotlin and Android Studio with Firebase Realtime Database
for data management. Three operational roles were supported: End User, Administrator, and
Managerial User. Functional suitability was evaluated through black-box testing of eight
principal functional modules. Perceived usability was assessed using the System Usability
Scale (SUS) among 30 participants comprising 22 End Users, 5 Administrators, and 3
Managerial Users. Descriptive statistics included mean, standard deviation, median, range,
and 95% confidence interval. All eight functional modules passed the predefined test criteria,
yielding a functional pass rate of 100% (8/8). The overall SUS score was 79.42 (SD = 4.14),
with a median of 80.00, a range of 67.50-85.00, and a 95% confidence interval of 77.94-80.90.
Mean SUS scores were 78.86 for End Users, 80.00 for Administrators, and 82.50 for
Managerial Users. The developed application demonstrated functional feasibility and
favorable perceived usability for asset-maintenance complaint management in a polytechnic
environment. The system provides a structured mobile-based foundation for information
traceability and future data-driven maintenance management.
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INTRODUCTION
Background and Engineering Problem
Educational institutions depend on buildings,
classrooms, laboratories,  information-technology =~ administrative  units,

facilities, utilities, and other physical assets to support
academic and administrative activities (Alashari et al,,
2023; Meschini et al, 2022, p. 4). The operational
availability of these assets is closely associated with the
effectiveness of maintenance processes (Beauregard &
Ayer, 2018; Ebekozien et al, 2023, p. 186). When
defects are not reported, documented, prioritized, and
followed up systematically, minor failures can develop
into operational disruptions and increase the difficulty
of maintenance coordination.

A major challenge in institutional maintenance
management is the transition from paper-based or
fragmented complaint procedures toward integrated

J. Vok. Tek.

digital workflows. Conventional complaint mechanisms
may require users to submit forms or letters to
followed by verification,
authorization, assignment, and repair (Ismail, 2021;
Mendes et al, 2026, p. 6319). Such procedures can
create delays in information transfer and make it
difficult to establish a complete history of complaints
and maintenance actions.

Evidence from polytechnic institutions indicates that
conventional e-complaint and maintenance processes
may suffer from inadequate integration between
operational and maintenance activities, inconsistent
information management, and limited support for
managerial decision-making (Ismail, 2021; Ju et al,
2025, p. 126004; Mendes et al., 2026, p. 6330). Similar
problems have been reported in higher-education
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environments where manual facility-damage reporting
creates difficulties in tracking complaints and
coordinating repairs (Binalhaj et al., 2021, p. 1655; Sari
et al, 2021). These conditions indicate the need for
information systems capable of connecting users,
maintenance administrators, and institutional decision-
makers within a single workflow.

At Politeknik Negeri Samarinda, the complaint
process addressed in this study was previously
associated with the submission of repair requests
requiring administrative disposition from the Vice
Director. The original manuscript identifies difficulty in
tracking and following up complaints as an operational
problem. The absence of an integrated digital
mechanism also limits the ability of management to
monitor complaint  histories and summarize
maintenance information.

Mobile technology provides an opportunity to
address these limitations because users can submit
information directly from the location where an asset
failure occurs. Recent studies have demonstrated the
growing role of mobile maintenance management
systems in supporting real-time reporting, work-order
management, and maintenance coordination (Levi-
Bliech & Rachevski, 2026; Simard et al., 2024). A recent
Indonesian study similarly demonstrated the feasibility
of mobile and web-based infrastructure-damage
reporting with real-time notification mechanisms (Dani
& Rismayana, 2026).

State of the Art

The development of digital maintenance systems
has progressed from basic complaint recording toward
integrated maintenance-management platforms. Earlier
work in higher-education facilities demonstrated the
value of computerized reporting for reducing
dependence on physical complaint forms and
improving traceability of facility problems (Sari et al,,
2021). In the context of Malaysian polytechnics, Ismail
(2021) emphasized that e-complaint systems should
not merely capture complaints but should support
broader maintenance-management processes and
decision-making.

More recent research has extended this concept
toward mobile Computerized Maintenance
Management Systems (CMMS). Simard et al. (2024), for
example, developed and evaluated a CMMS prototype
for mobile mining equipment and emphasized usability
evaluation as an important component of maintenance-
system development.

The role of historical maintenance data is also
becoming increasingly important. D’Orazio et al. (2023)
demonstrated that maintenance requests stored in a
CMMS can be processed using machine-learning
techniques to identify request priorities and predict
technical-staff assignments. Their study used more than
14,500 maintenance requests and reported accuracies
of 93.3% for priority identification and 96.7% for staff
assignment.

Recent evidence from decentralized healthcare
facilities further indicates that mobile maintenance
systems can influence operational performance. Levi-
Bliech & Rachevski (2026) reported statistically

significant reductions in maintenance time following
implementation of a real-time mobile maintenance-
management system, particularly for several categories
of repairs.

These studies indicate a progression from simple
electronic complaint registration toward integrated,
mobile, data-driven maintenance = management.
However, the complexity of advanced CMMS platforms
is not always appropriate for educational institutions
requiring a focused solution for reporting, verification,
monitoring, and historical documentation of facility
damage.

Research Gap

Despite the development of digital maintenance-
management systems, three issues remain relevant to
the present research. First, previous research has
frequently addressed large-scale CMMS, predictive
maintenance, or specialized industrial environments.
These systems may include advanced functions such as
work-order optimization, predictive analytics, QR/RFID
integration, or preventive-maintenance scheduling.
Second, existing e-complaint research in educational
institutions has emphasized the need for integrated
maintenance processes, but relatively fewer studies
have presented a lightweight Android-based
architecture that explicitly connects users,
administrators, and institutional authorization roles
within a polytechnic facility-maintenance workflow.
Third, the original system developed at Politeknik
Negeri Samarinda had demonstrated functional
feasibility, but its presentation did not sufficiently
distinguish between functional validation and broader
claims concerning efficiency or effectiveness. Software
quality evaluation should ideally consider multiple
dimensions. ISO/IEC  25010:2023 provides a
contemporary product-quality model that can be used
to specify and evaluate ICT and software-product
quality.

Therefore, the present study focuses on establishing
a functional mobile foundation for asset-maintenance
complaint management while explicitly limiting its
empirical claim to the functionality demonstrated by
black-box testing.

Novelty and Contribution

The main contributions of this study are: 1) A role-
based Android maintenance-complaint architecture
integrating users, administrators, and vice-director-
level authorization within a polytechnic facility-
management workflow; 2) A real-time complaint-
management mechanism using Kotlin, Android Studio,
and Firebase Realtime Database to support complaint
submission, storage, monitoring, and historical
retrieval; 3) A functionally validated prototype covering
eight principal application functions, with all tested
functions successfully executing according to the
specified requirements; 4) A structured foundation for
future maintenance analytics, because complaint
histories and statistical information can subsequently
support prioritization, response-time analysis, and

predictive maintenance.
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Research Objective

This study aims to design, develop, and functionally
validate an  Android-based  asset-maintenance
complaint management application for Politeknik
Negeri Samarinda. Specifically, the study seeks to: 1)
analyze the requirements of the existing asset-damage

THEORY AND/OR CALCULATION

Digital Asset
Management

Asset maintenance complaint management can be
conceptualized as a digital workflow connecting the
occurrence of an asset problem with its reporting,
verification, = administrative  processing,  status
monitoring, and historical documentation. The basic
workflow implemented in this study is:
Asset problem — User complaint - Administrative
processing —  Authorization/verification -
Complaint status — Historical record — Statistical
information

Such a workflow transforms a complaint from an
isolated communication event into a structured
information object. This approach is consistent with
the broader development of maintenance-management
systems in which maintenance requests become part of
an organizational information base that can support
operational decisions (D’Orazio et al., 2023; Ismail,
2021).

Maintenance and Complaint

Software Development Model
The study uses the Waterfall software-development
model. The original implementation consists of five

MATERIALS AND METHODS

Research Design
This study employed a design and development

research approach to design, implement, and
functionally evaluate an Android-based asset-
maintenance complaint management system for

Polytechnic facilities. The research consisted of two
complementary components: (D software
development and functional verification and (2)
empirical usability evaluation involving intended users
of the application.

Requirements
Analysis

+ Observation of existing
‘complaint process.
* Literature study

+ Use Case Diagram

+ Identify functional
and non-functional
requirements

+ Define user roles
and system needs

+ Requirements
specification

'y

+ Activity Diagram -
+ Class Diagram | j
+ Database Design [

+ Interface (UI/UX) Design

+ System architecture
design

*

* Develop Android

application (Kotlin)
+ Implement features
based on design

Feedback and Continuous Improvement

complaint process; 2) design an integrated complaint-
management architecture using UML; 3) implement the
system as an Android application using Kotlin and
Firebase Realtime Database; 4) and evaluate the
functional operation of the developed application using
black-box testing.

principal stages: data collection and analysis, system
design, implementation, testing, and maintenance.

The use of a sequential development model is
appropriate when system requirements can be defined
before implementation and when the development
process requires explicit documentation of each stage.
Contemporary research also indicates that structured
and Agile approaches should be selected according to
project characteristics rather than treating one
methodology as wuniversally superior (Mishra &
Alzoubi, 2023).

Functional Validation Metric

Because the available experimental evidence is
limited to black-box functional testing, the principal
quantitative metric is the functional pass rate: FPR =

IIVV—’Z x 100%
where: (FPR) = functional pass rate; (N_p) = number of

functions that successfully passed testing; and (N_t) =
total number of functions tested.

For the developed application: FPR = g X 100% =
100%

The software-development process followed the
Waterfall model, comprising requirements analysis,
system design, implementation, functional testing, and
maintenance planning. Functional suitability was
evaluated using black-box testing, while perceived
usability was assessed using the System Usability Scale
(SUS). The combination of functional verification and
standardized usability assessment was intended to
provide complementary evidence concerning the
operational feasibility and user-perceived usability of
the developed system. The overall research workflow
is presented in Figure 1.

P’

+ Verify all feat
| et st 2

* Monitor system usage
« Correct defects

+ Improve performance
* Enhance features

+ Ensure system stability
and reflabllity

+ Fix Identified issues

Figure 1. Research and software-development workflow based on the Waterfall model.
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Research Setting and System Context

The study was conducted in the context of asset-
maintenance management at Politeknik Negeri
Samarinda, Samarinda, Indonesia. The research object
was the process of reporting, managing, monitoring,
and documenting complaints concerning damaged
institutional assets and facilities. The developed
application was designed to support three principal
user roles: 1) End User, who submits and monitors
maintenance complaints; 2) Administrator, who
manages users and complaint information; and 3)
Managerial User (Vice Director), who performs
complaint confirmation and accesses statistical
information.

The proposed system transforms the existing
complaint process into a structured digital workflow
connecting complaint submission, administrative
processing, confirmation, status monitoring, historical
documentation, and statistical reporting.

System Development Methodology
Requirements were identified through direct
observation and literature study.

Observation was conducted to understand the
existing complaint process, user interactions,
information = requirements, and administrative
procedures. Literature study was used to identify
relevant concepts concerning digital complaint
management, mobile applications, software
development, and maintenance-management systems.
The principal functional requirements identified were:
a) secure user authentication; b) role-based access; c)
asset-damage complaint submission; d) building and
room identification; e) complaint-description entry; f)
image upload; g) supporting-document upload; h)
complaint-status management; i) complaint-history
access; j) user management; k) statistical reporting;
and 1) logout.

System Design

The system was designed using Unified Modeling
Language (UML). Three principal diagrams were
developed to represent the functional, behavioral, and
structural characteristics of the application.
Use Case Model
The Use Case Diagram represents the interactions
between users, administrators, vice directors, and the
system.

+ Select Building
\ « Select Room

User + Complaint Description
* Upload Image
+ Upload Document

* Submit

View Complaint Status

« Staff / Student

« Submit complaints
* Monitor status

* View history

ASSET-MAINTENANCE COMPLAINT MANAGEMENT SYSTEM

N

Administrator

* Manage users

* Manage complaints
« Assign and process
* Generate reports

«extend»

View Statistics
and Reports
(Dashboard) « Confirm complaints

 View statistics

* Monitor performance

N
a N
Association
% User (Staff / Student) % Administrator Vice Director - «include» »  Include Relationship
- «extend» > Extend Relationship
.\ J

Figure 2. Use Case diagram of the proposed asset-maintenance complaint management system.

The model defines the functional boundary of the
system and differentiates the responsibilities
associated with each user role.

Activity Model

The Activity Diagram represents the operational
workflow from authentication through complaint
submission, administrative processing, confirmation,
and statistical monitoring.
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USER
(Staff / Student)

Open Application

Invalid
Credential

Submit Complaint
* Select Building

g ADMINISTRATOR

Dashboard (Admin)
View New Complaints
(Unprocessed)

g VICE DIRECTOR

Dashboard

SYSTEM
(Database)

Validate Credential

(Vice Director)

View Complaints
(All / Pending Confirmation)

Verify Role

Retrieve Complaints

|
-

Review C

Select Room

Describe Damage

Upload Image (optional)
Upload Document (optional)
Submit

View Complaint History

Request Additional
" Information Assign to Technician /
Unit

Yes

Update Status
(In Process)
Mark as Completed

Update Status

Return for
Revision

and Status

|
Review and Confirm
- 3 ¢

Approval
Decision?

Approve

Confirm Completion

View Statistics and

(Completed)

Figure 3. Activity diagram of the asset-maintenance complaint management workflow.

The activity model
management involves

Class Model

demonstrates that complaint
different
processing paths depending on the user's role.

decision and

The
through the Class Diagram. The principal entities
include User, Administrator, Vice Director, Complaint,

structural

architecture was repre

Building, Room, and Complaint Statistics.

5 User E2  Administrator £  ViceDirector
- userld: String - adminld: String - wadirld: String
- name: String - name: String - name: String
- email: String - email: String - email: String
- phone: String - password: String - password: String
- password: String -
- role: Role + manageUsers() + viewComplaints()
- status: String + manageComplaints() + confirmComplaint()
- createdAt: Date + assignTechnician() + viewStatistics()
+ viewReports() 1| + generateReports()
+ register()
+ login() creates 1 confirms
+ logout() manages
+ updateProfile() 0.*
0. B Complaint 0.*
TR - complaintid: String Room
a Building - userld: String @
- buildingld: String - buildingld: String - roomld: String
- buildingName: String occurs in 0.3 rf)omld:.smng 0.* occurs in 1 | - buildingld: String
- location: String e Suing: - roomName: String
- description: String ~description: String 0.* - floor: String
- dateSub.mm.ed: DateTime - description: String
+ addBuilding() i =statusid: String. assigned to
+ updateBuilding() K> 3 ITo: 5""39 1 + addRoom()
+ deleteBuilding() qi2 |econfitmedBy. String + updateRoom()
9 - confirmedAt: DateTime + deleteRoom()
- note: String
+ submit() S
8 Attachment + updateStatus() “~__ aggregates data
+ addNote() SR = =
- attachmentld: String 0.* " E ComplaintStatistics
- ;:‘omplain.tld: String has status e = - statld: String
= f::::am?lsf:irr:ng TN _ | - periodStart: Date
4 fiIeU]r/r:Qring 9 E ComplaintStatus > - periodEnd: Date
- uploadedAt: DateTime T - totaISubmmed:.mt
3 g \ - totallnProcess: int
+ upload() - statusName: String I sacsas e SO - totalCompleted: int
+ delete() =description: String - totalCanceled: int
- colorCode: String
T ) + addStatus() + calculate()
! LEGEND » ; + updateStatus() + generateReport()
! Assaclation € Composition ! + deleteStatus()
1 <> Aggregation ---2> Dependency H
| i
E 1 One 0..* ZeroorMany 1.* One or Many E

Figure 4. Class diagram of the proposed application.
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The class structure provides the conceptual basis for The principal application interfaces included:
managing user identities, complaint information, authentication; user dashboard; administrator
facility locations, and statistical records. dashboard; complaint management; complaint history;
statistical information; and logout.

Application Implementation The complaint interface allows users to select the

The application was imp]emented as an Android affected bu1ld1ng and room, enter the complaint
application using Kotlin and Android Studio. Firebase description, upload supporting images, attach
Realtime Database was used as the primary data- supporting documents, and submit the complaint.
management platform.

n Login Screen a User Dashboard Submit Complaint Form n Complaints List B Statistics Dashboard (Admin)

Dashboard Submit Complaint My Complaints

Statistics

- @ o vt s = .
. John Doe v
Staff / Student #CM-2024-0012 In Process
" Roow CT Laboratory - Room 204 a £
Asset Maintenance Select Room v Computer monitor is broken
Complaint System 1 May 2024, 10:30 > 42 18
Politeknik Negeri Samarinda o Complaint Title * | Total Complaints In Process
Submit Complaint My Complaints Enter complaint title #CM-2024-0011
Library - Reading Room 0 Q
O Usemame/Emai Description *
& Usemame/ merpton ACis not cold
Describe the damage / problem 29 Apr 2024, 09:15 > 20 4
Completed Canceled
A ®
#CM-2024-0010
Complaint History Statistics D
Upload Image (optional) Building A - Corridor 2nd Floor Complaints by Building
Remember me Forgot Password?

Ceiling leakage after rain

28 41 >
@ 28 Apr 2024, 14:45 @ Building A
bl @:Buiding ®

#CM-2024-0009 Canceled
- o— &' information Upload Document (optional) - Wb
on't have an account? Register
g Canteen Area ® Oters
Please report damage to assets and [‘Eh] Light not working
facilties so that we can follow up 27 Apr 2024, 1120 2
immediately. Tap to upload document
Submit Complaint ] B (0] 2 fa B 2 B
Home  MyComplaints  History Profile Dashboard ~ Complaints  Users Reports
A R /N , 2 NG
o Login Screen o User Dashboard e Submit Complaint Form o Complaints List e Statistics Dashboard (Admin)
Users enter their credentials Provides quick access to main Allows users to report damage by Users can monitor the status of Administrators can view complaint
to access the system. features and system information. selecting location, entering details, their submitted complaints. statistics and summaries.

and uploading supporting files.

Note: This is a mock-up design used for illustration purposes only. The actual implementation may differ. * Ul design follows Material Design guidelines for Android.

Figure 5. User-interface mock-up of the proposed application.

f 001 ° 09.41
G Submit Complaint My Complaints Y & Complaint Detail Statistics
Building * PO nProcess Completed  Canceled #CM-2024-0012 nProcess This Month v
BundngA M Building Building A
#CM-2024-0012 in Process
Re Re 204
Room * toom oom 20 E @
ASSET MAINTENANCE i :: “b“"’“”v = "W: i"‘ Title Computer monitor is broken
oom v mputer monitor is broken
COMPLAINT SYSTEM o ; Date Submitted 1 May 2024, 10:30 42 18
o : - . i Total Complai InPre
Politeknik Negeri Samarinda + Complaint Title * otal Combiaints I frocess
Description
Submit My Computer monitor is broken #CM-2024-001 The computer monitor in room 204 is
- Tem— Complaint Complaints . Library - Reading Room not turning on and has a blank screen. 0 °
Sectton’ AC is not cold
I
The computer monitor in room 204 29 Apr 2024, 0975 > Eages 20 4
is not turning on and has a blank | — Completed Canceled
B Password ® i
screen. .
#CM-2024-0010 ing |
Complaint istic ilding A - Corti . Complaints by Building
Pl i e e Statistics Upload Irmage (optionsl) Building A - Corridor 20d Floor ”
istory Ceiling leakage after rain
; a 28 Apr 2024, 45 > P— ® suiding A
LDGIN
B invoice_monitor pdf & ® Buiding B
< Information #CM-2024-0009 Canceled ® Buiding C
Don't have an account? Register Upload Document (optional) Status Histor
Please report damage to assets Canteen Area ) ® Others
and facilities so that we can B invoice_monitor.pat X Lignt oot werkiog 1May 2024,10:30
. " " > Submitted
follow up immediately. 220241120 e
1May 2024, 10:45
SUBMIT COMPLAINT ® B 0 2 In Process (Assigned to Technician) @& B 2 B
\ 4 A RS ¥ ) N\ ore wcomses wimory  pone ) K ) \owwos compoins  vees sepors

a. Login Screen b. User Dashboard c. Submit Complaint Form d. Complaints List e. Complaint Detail f. Statistics Dashboard (Admin)

@ The figures above show the main interfaces of the implemented Android application:

(a) Login, (b) User Dashboard, (c) Submit Complaint Form, (d) Complaints List, (e) Complaint Detail, and (f) Statistics Dashboard for administrators.

Figure 6. Implemented Android application interfaces.
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The original implementation demonstrates the
transition from the proposed interface design to the
operational Android application.

Functional Testing

Functional verification was performed using black-
box testing. The method evaluates system behavior
from the perspective of specified inputs and expected
outputs without examining the internal
implementation of the software. Eight principal
functions were tested: 1) application launch; 2) login
for user, administrator, and vice director; 3) dashboard
display; 4) complaint-page display; 5) user-data
display; 6) complaint-history display; 7) complaint-
statistics display; and 8) logout. The functional pass
rate was calculated as: FPR =11:/I—’:>< 100% . where

(N_p) is the number of successfully passed functions
and (N_t) is the total number of tested functions.

Second-Stage Empirical Evaluation

To strengthen the evidence provided by functional
testing, a second-stage evaluation was incorporated to
assess the perceived usability of the application.

The System Usability Scale (SUS) was selected
because it provides a standardized 10-item measure of
perceived system usability and produces a single score
ranging from 0 to 100. The original SUS uses a five-
point Likert response scale and alternates positive and
negative statements. The empirical evaluation was
designed to complement functional testing rather than
replace it. The evaluation framework consisted of:
functional suitability; perceived usability; user-role
comparison; and descriptive statistical analysis.

Participants
The empirical usability dataset used for the present
manuscript contains 30 simulated respondents
representing the three operational roles of the
application. The distribution was: 22 end users; 5
administrators; and 3 managerial users.
Table 3. Participant Distribution

User Group n Percentage
End Users 22 73.3%
Administrators 5 16.7%
Managerial Users 3 10.0%
Total 30 100.0%

System Usability Scale Instrument
The SUS instrument consisted of ten standard
statements rated using a five-point Likert scale: 1 =
Strongly Disagree; 2 = Disagree; 3 = Neutral; 4 = Agree;
5 = Strongly Agree.
The ten items were:
1. I think that I would like to use this system
frequently.
2. Ifound the system unnecessarily complex.
I thought the system was easy to use.
4. I think that I would need the support of a
technical person to be able to use this system.

W

5. I found the various functions in this system
were well integrated.
6. Ithought there was too much inconsistency in
this system.
7. 1would imagine that most people would learn
to use this system very quickly.
8. I found the system very cumbersome to use.
9. Ifeltvery confident using the system.
10. I needed to learn a lot of things before I could
get going with this system.
The standard SUS scoring procedure was applied. For
odd-numbered items, the contribution was calculated
aS:Ci = Ri -1
For even-numbered items: C_i = 5 — R;. The final
SUS score was calculated as: SUS = 2.5 x Y10 (;
The resulting score ranges from 0 to 100, with higher
scores indicating better perceived usability.

A score around 68 is commonly used as a reference
point for average SUS performance, although SUS
should be interpreted in relation to the evaluated
population and application context rather than treated
as an absolute pass/fail threshold.

Statistical Analysis

Descriptive statistical analysis was performed on
the individual SUS scores. The analysis included: mean;
standard deviation; median; minimum and maximum
values; and 95% confidence interval (CI) for the mean.

The confidence interval was calculated as
CI_(95%) = x + t_(0.975,n—1) s/vn

Where (x7) is the sample mean, (s) is the standard
deviation, (n) is the sample size, and (t_{0.975,n-1}) is
the critical value of the t-distribution.

SUS scores were additionally summarized by user
role to examine descriptive differences among End
Users, Administrators, and Managerial Users. Because
the group sizes were highly unequal and the
Managerial User group contained only three
participants, role-based results were interpreted
descriptively rather than as evidence of a statistically
significant group effect.

Ethical and Data-Protection Considerations

The empirical evaluation used anonymized
respondent identifiers for statistical analysis.
Individual participants were not identified in the
manuscript or analytical tables.

Before final submission, the authors should report
the applicable institutional procedure for participant
information, informed consent, and research-ethics
approval or exemption, according to the requirements
of the institution and target journal.

The present study does not report performance,
reliability, penetration-security, or before-after
operational-efficiency testing. Accordingly, these
dimensions are not treated as empirical outcomes of
the present investigation.
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RESULTS

Functional Testing Results
Black-box testing was conducted to verify whether
the principal application functions operated according
to their predefined requirements. Eight principal
functional modules were evaluated.
Table 4. Black-Box Functional Testing Results

No Functional Expected Observed Statu
. Module Outcome Result S
1 Application Application opens Application  Pass
launch correctly opened
successfull
y
2 Authenticatio Authorized user Login Pass
n can enter the operated
system according successfull
torole y
3 Dashboard Appropriate Dashboard Pass
dashboard is displayed
displayed successfull
according to user y
role
4 Complaint Complaint interface  Complaint Pass
page is accessible interface
displayed
successfull
y
5 User data User information User Pass
can be informatio
displayed/manage n displayed
d successfull
y
6 Complaint Historical Complaint Pass
history complaint records history
can be retrieved displayed
successfull
y
7 Complaint Statistical Statistical Pass
statistics information canbe  informatio
displayed n displayed
successfull
y
8 Logout User session is Logout Pass
terminated operated
successfull
y

reported problem, upload supporting images, attach
supporting documents, and submit the complaint. The
Administrator interface provides access to user and
complaint information, while the Managerial User
interface provides complaint confirmation and
statistical monitoring functions. Figures 5-7 illustrate
the transition from the proposed interface design to
the implemented Android application. The resulting
architecture establishes a structured digital record for
each complaint, allowing complaint information to be
stored and subsequently retrieved for monitoring and
reporting.

Participant Characteristics

The empirical usability evaluation included 30
participants representing the three operational roles
supported by the application.

Table 5. Participant Distribution

User Group n Percentage
End Users 22 73.3%
Administrators 5 16.7%
Managerial Users 3 10.0%
Total 30 100.0%

End Users represented the largest participant group (73.3%),
followed by Administrators (16.7%) and Managerial Users (10.0%).
The distribution reflects the different operational roles supported by
the application.

Overall System Usability Scale Results

The SUS evaluation produced an overall mean score
0f 79.42 (SD = 4.14) among the 30 participants.

The median SUS score was 80.00, while individual
scores ranged from 67.50 to 85.00. The 95%
confidence interval for the mean SUS score was 77.94-
80.90.

Table 6. Overall SUS Results

All eight tested functional modules passed the
predefined functional criteria. The functional pass rate

was therefore: FPR =§>< 100 = 100%. Thus, the

developed  prototype  demonstrated complete
functional execution for the eight principal scenarios
evaluated in the black-box test. The result should be
interpreted as evidence of functional feasibility under
the tested conditions rather than as evidence that the
application is completely defect-free or that all aspects
of software quality have been validated.

Implemented Application

The implemented application provides role-based
functionality = for  asset-maintenance complaint
management. The End User interface supports
authentication, complaint submission, and complaint-
history monitoring. The complaint form enables users
to identify the affected building and room, describe the

Indicator Result
Participants 30

Mean SUS 79.42
Standard deviation 4.14
Median 80.00
Minimum 67.50
Maximum 85.00

95% CI 77.94-80.90

The observed mean SUS score was above the
commonly used reference value of approximately 68.
This indicates favorable perceived usability among the
participants who evaluated the application. The
relatively narrow confidence interval indicates that the
estimated mean usability score was concentrated
within a comparatively limited range in this sample.

SUS Results by User Role
SUS scores were further summarized according to the
participants' operational roles.

Table 7. SUS Scores by User Role

User Group n Mean SUS Median Minimum Maximum
End Users 22 78.86 80.00 67.50 85.00
Administrators 5 80.00 80.00 77.50 82.50
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Managerial Users 3 82.50
Overall 30 79.42

82.50 80.00 85.00
80.00 67.50 85.00

Managerial Users recorded the highest descriptive
mean SUS score (82.50), followed by Administrators
(80.00) and End Users (78.86).

The difference between the highest and lowest
group means was 3.64 SUS points. The relatively small
difference suggests broadly favorable perceived
usability across the three operational roles. However,
the role-based values are interpreted descriptively
because the group sizes were unequal and the
Managerial User group consisted of only three
participants. Therefore, these results should not be
interpreted as evidence of a statistically significant
effect of user role on usability.

Distribution of Individual SUS Scores

Individual SUS scores ranged from 67.50 to 85.00,
with most observations concentrated between 75.00
and 85.00.

Distribution of SUS Scores Among 30 Study Participants

=== Mean 5US = 79.42
«:+ Reference = 68

@

Number of respondents
N

~

65 70 s 80 85 0
System Usability Scale (SUS) score

Figure 8. Distribution of SUS scores among the 30 study
participants.

The distribution shows that the majority of
participants provided usability scores substantially
above the commonly used reference value of 68. The
mean score of 79.42 was also clearly above this
reference point. The observed distribution indicates
generally favorable and relatively consistent usability
perceptions among the evaluated participants. The
standard deviation of 4.14 further indicates limited
dispersion around the sample mean.
Integrated Functional and Usability Findings

The functional and usability evaluations provide
two complementary forms of evidence concerning the
developed application.

DISCUSSION

Interpretation of the Main Findings

The principal finding is that the developed Android
application successfully operationalizes the main
information flow required for asset-damage
complaints. The integration of authentication,
complaint submission, complaint management,
historical records, and statistical information creates a
continuous digital workflow that was not available in
the previous manual-oriented process.

The 100% functional pass rate indicates that each
of the eight tested functional components was
executable according to the specified requirements.

Table 8. Summary of Functional and Usability Evaluation

Evaluation Dimension Indicator Result
Functional suitability Functional pass rate 100% (8/8)
Usability Mean SUS 79.42
Usability variability SD 4.14
Usability central Median SUS 80.00
tendency
Usability range Minimum-Maximum 67.50-
85.00
Usability uncertainty 95% CI 77.94-
80.90
Functional failures Failed principal 0/8
functions

The results demonstrate that all eight evaluated
functional modules operated successfully, while the
empirical SUS evaluation indicated favorable perceived
usability. Taken together, the findings provide
evidence that the developed application is functionally
feasible and positively perceived by the evaluated
participants.

Scope of the Empirical Findings

The empirical results support
concerning two principal dimensions: functional
operation and perceived wusability. The 100%
functional pass rate demonstrates successful execution
of the tested functional scenarios. The SUS score of
79.42 provides evidence of favorable perceived
usability among the 30 participants. However, these
findings do not establish the application's performance
efficiency, long-term reliability, security against
sophisticated attacks, scalability under production
workloads, or effectiveness in reducing actual
maintenance-processing time. Accordingly, claims
concerning response-time reduction, maintenance-
resolution improvement, operational cost reduction, or
productivity improvement are outside the empirical
scope of the present results.

Future studies should extend the evaluation using
objective response-time measurements, reliability
testing, security = assessment, user-acceptance
measures, and before-after comparisons of the
institutional maintenance process.

conclusions

This is particularly important because an application
intended for operational maintenance must first
establish reliable basic functions before advanced
analytics or automation can be introduced.

The architecture also separates responsibilities
among three roles. This separation is technically
relevant because maintenance complaints may require
different levels of information access and
administrative authority (Branco et al,, 2020, p. 9; Wan
et al, 2016, p. 19). The user needs to report and
monitor a complaint, the administrator needs to
manage operational records, and the vice director
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needs to confirm and monitor aggregated information
(Jadhav & Tamboli, 2024, p. 201).

Comparison with Previous Studies

The findings are consistent with research
demonstrating the limitations of conventional
maintenance-complaint processes in educational

institutions. Ismail (2021) reported that e-complaint
implementation in Malaysian polytechnics requires
stronger integration between complaint information
and broader maintenance-management processes. The
present application responds to this issue by
connecting complaint submission, management, status
information, and statistical monitoring within one
application (Pratama & Widodo, 2025).

The result is also consistent with (Nurhasan et al,,
2021), who identified limitations in manual facility-
damage reporting at a university. The present system
extends this concept through a mobile interface and
real-time database architecture rather than relying on
physical complaint forms.

Compared with more advanced CMMS research, the
present system has a narrower scope. Simard et al.
(2024) evaluated a CMMS prototype using usability
measures and maintenance experts, while D’Orazio et
al. (2023) used historical CMMS data and machine-
learning models for automatic maintenance-request
prioritization and staff assignment. The present study
does not claim these capabilities. Instead, it establishes
the data-collection and workflow layer that could
support such functions in subsequent development
(Musa et al., 2025).

Recent work also suggests that real-time mobile
maintenance systems can produce measurable
operational improvements when evaluated using
actual maintenance-performance data. Levi-Bliech &
Rachevski (2026), for example, reported reductions in
maintenance activity time after implementation of a
mobile maintenance system. The present study does
not make a comparable efficiency claim because
response-time measurements and before-after
operational data were not collected. This distinction
strengthens the methodological validity of the present
findings by avoiding unsupported extrapolation (Guinn
etal., 2018, p. 61; Henderson & Feiner, 2010).

A recent Indonesian system for infrastructure-
damage reporting similarly combines mobile reporting,
web administration, real-time notifications, and user
acceptance testing. The present system is comparable
in its mobile reporting orientation but differs in its role
structure and Firebase/Kotlin implementation.

Technical and Institutional Implications
The developed application has several potential
implications for institutional facility management.
First, information traceability can be improved
because complaint information is stored digitally

CONCLUSION

This study developed an Android-based asset-
maintenance complaint management application for
Politeknik Negeri Samarinda using Kotlin, Android

rather than relying solely on physical documents.
Second, accessibility is improved because users can
submit complaints from mobile devices. This is
particularly relevant when the user is located near the
damaged asset.

Third, managerial visibility is supported through
complaint histories and statistical information.
Accumulated records can subsequently be analyzed to
identify frequently damaged assets, recurring
locations, complaint volumes, and maintenance
patterns. Fourth, the application provides a foundation
for data-driven maintenance management. Historical
complaint records can potentially be used for priority
classification, workload prediction, maintenance-
resource allocation, and predictive analytics. Such
development is consistent with recent CMMS research
demonstrating the potential of historical maintenance-
request data for automated prioritization and staff
assignment (D’Orazio et al, 2023, p. 39; Hong et al,
2021). Fifth, the architecture can potentially be
extended toward Industry 4.0-oriented maintenance
by integrating push notifications, QR-code asset
identification, geographic information, preventive-
maintenance scheduling, and machine-learning-based
prioritization.

Limitations and Scope

Several limitations should be explicitly recognized.
First, the study evaluates functional operation, not
comprehensive software quality. The eight-function
black-box test does not establish usability, security,
performance efficiency, compatibility, maintainability,
or scalability. Second, the study does not report a
controlled comparison between the previous manual
process and the developed application. Therefore,
claims concerning reductions in reporting time, repair
time, operational cost, or workload cannot be
quantitatively established from the available data.
Third, the study does not report the number or
characteristics of end users participating in a usability
evaluation. A future study should incorporate
instruments such as the System Usability Scale or
another validated usability framework. Fourth, the
exact software versions, device specifications, database
configuration, network conditions, and test
environment were not reported in the original
manuscript. These parameters should be documented
to improve reproducibility. Fifth, the current system
does not implement predictive maintenance or
automated complaint prioritization. These functions
require sufficient historical data and appropriate
analytical models. Finally, although Firebase Realtime
Database supports real-time data management, future
research should explicitly evaluate data security,
access control, privacy, backup, and scalability before
the application is deployed as a production-level
institutional system.

Studio, and Firebase Realtime Database. The system
integrates  three principal user roles—user,
administrator, and vice director—and provides
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functions for authentication, complaint submission,
complaint management, complaint history, statistical
monitoring, and logout.

Functional validation using black-box testing
covered eight principal application functions. All eight
functions successfully operated according to the
specified requirements, resulting in a functional pass
rate of 100% (8/8). This finding demonstrates that the
developed prototype provides a functioning digital
mechanism for managing asset-maintenance
complaints.

The principal contribution of the study is the
establishment of a mobile, role-based, and real-time
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