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Abstract

This study proposes an adaptive Scrum model for developing a web-based Wedding Organizer system by integrating
structured modeling and iterative development practices. Unlike conventional Scrum implementations, the proposed
model incorporates Unified Modeling Language use case diagrams for defining product backlog, working hour-based
effort estimation for sprint planning, and a client validation loop to enhance continuous user involvement. The system
was developed through iterative sprints aligned with wedding preparation phases, ensuring better synchronization be-
tween development activities and real-world workflows. An analyst role within the development team was introduced
to maintain consistency between system modeling and implementation. System evaluation was conducted based on
ISO/IEC 25010, focusing on functional suitability and usability aspects. The results indicate that all system features
operate as exfpected, and usability testing using the System Usability Scale achieved a score of 82.5, categorized as Ex-
cellent. The findings demonstrate that the proposed model improves requirement clarity, planning accuracy, and user
involvement, leading to enhanced system usability and development efficiency. This study contributes a structured and
practical approach to adapting Scrum for event-based application domains, particularly in Wedding Organizer systems.
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I. INTRODUCTION

The service sector, particularly in the Wedding Organizer (WO) industry, has shown rapid growth
driven by increasing public demand for professional and integrated event management services. Wedding
Organizers are responsible not only for executing wedding events but also for managing a wide range of
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activities, including package reservations, vendor coordination, concept design development, and schedul-
ing of event timelines. Despite this growth, many Wedding Organizer businesses still depend on manual or
partially digital systems, which often result in operational inefficiencies such as communication gaps with
clients, challenges in handling design revisions, and limited transparency in monitoring project progress.

These limitations can reduce service quality and customer satisfaction, potentially affecting business
sustainability. To overcome these challenges, the adoption of web-based information systems has become
an effective approach to streamline operational processes and enhance service performance [1, 2, 3]. In
addition, recent developments in software engineering highlight the increasing adoption of Agile method-
ologies, which are known for their flexibility in responding to evolving user requirements [4, 5].

Among Agile frameworks, Scrum is widely recognized for its iterative development cycles and em-
phasis on collaboration between development teams and stakeholders [6]. Prior research indicates that
Scrum can significantly improve productivity and software quality, particularly in projects characterized
by dynamic and frequently changing requirements [7, 8]. However, its standard implementation is gener-
ally designed to be domain-independent, which makes it less optimal for specific application areas such
as Wedding Organizer systems. These systems require timeline-oriented workflows and continuous client
involvement throughout the development and execution phases [9, 10].

To address this gap, this study proposes an adaptive Scrum model specifically tailored to the operational
characteristics of Wedding Organizer systems. The proposed model integrates iterative client validation
and aligns development activities with event-based timelines. System representation in this research is
carried out using Unified Modeling Language, a widely accepted standard for modeling both the struc-
tural and behavioral aspects of software systems [11]. UML facilitates a clear and systematic depiction of
interactions among system components and stakeholders.

Furthermore, system quality is evaluated using the ISO/IEC 25010 standard, which provides a compre-
hensive framework for assessing software performance and quality attributes [12]. The evaluation focuses
on functional suitability and usability to ensure that the system performs its intended functions correctly
while also being easy to use. This approach is supported by previous studies emphasizing that software
quality plays a crucial role in the successful implementation of information systems [10, 13].

Based on these considerations, this research aims to develop and evaluate an adaptive Scrum model
for a web-based Wedding Organizer system. The primary contribution of this study lies in proposing a
domain-specific Scrum adaptation and validating its effectiveness through system modeling and quality
evaluation.

II. RESEARCH METHOD

A. Research Approach

This study employs an Agile-based software development approach using the Scrum framework to
develop a web-based Wedding Organizer system. Scrum is selected due to its iterative and incremental
nature, which enables continuous refinement of system features and effective collaboration between devel-
opers and stakeholders [6, 4].

However, the standard implementation of Scrum is generally domain-independent and does not fully
accommodate the specific characteristics of Wedding Organizer systems, which involve timeline-based
workflows and intensive client interaction. Therefore, this study proposes an adaptive Scrum model tai-
lored to the operational needs of Wedding Organizer services [9, 10].

B. Research Stages

The research is conducted through the following sequential stages:

1. Requirement Analysis: This stage focuses on identifying system requirements based on Wedding
Organizer business processes, including booking management, vendor coordination, design revision,
and scheduling.

2. System Design: The system is designed using Unified Modeling Language to represent both struc-
tural and behavioral aspects of the system [11]. The modeling includes use case diagrams, activity
diagrams, class diagrams, and sequence diagrams.

3. System Development: The system is developed as a web-based application by implementing the
proposed adaptive Scrum model.

4. System Evaluation: The developed system is evaluated to ensure its quality and performance based
on defined criteria.
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C. Adaptive Scrum Model

This research proposes an adaptation of the Scrum framework tailored to the workflow of Wedding
Organizer systems (see Figure 1). The model emphasizes alignment with event timelines and active client
involvement. The stages of the proposed model are as follows:
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Fig. 1. Adaptive Scrum Framework Integrated with UML Modeling and Client Validation.

1) Product Backlog

In Scrum, the product backlog represents a prioritized list of features, functionalities, and development
tasks required to achieve the project objectives [6, 5]. Rather than functioning as a software design artifact,
the product backlog serves as a collection of work items that guide iterative development throughout sprint
cycles.

In this study, Unified Modeling Language (UML) use case diagrams are utilized to support requirement
identification and backlog definition. The use case diagram helps identify interactions between stakehold-
ers and the system, enabling clearer feature identification relevant to Wedding Organizer operational pro-
cesses. Therefore, the use case model does not replace the product backlog but acts as a supporting artifact
to systematically define backlog items.

Each identified use case is translated into one or more backlog items representing implementation tasks
to be completed during sprint execution. For example, use cases such as Login, Booking, Notification, and
Vendor Management are transformed into actionable backlog entries for sprint planning.

In addition, each backlog item is assigned an effort estimation in terms of working hours to improve
planning clarity and workload distribution. Although Scrum commonly employs relative estimation tech-
niques such as story points, this study adopts working-hour estimation as a practical approach suited to
small-scale and domain-specific development environments.

2) Sprint Planning

Sprint planning is conducted by selecting backlog items based on event timelines and effort estimation.
Each sprint represents a phase of wedding preparation, ensuring alignment between development activities
and real-world workflows.

3) Sprint Execution (Development) / Client Validation Loop

During the sprint execution phase, development activities are carried out iteratively by the development
team.

In this study, the development process includes a specialized role within the team responsible for system
analysis and modeling activities. An analyst, as part of the development team, is responsible for refining
system requirements and producing detailed system models using Unified Modeling Language, including
activity diagrams, sequence diagrams, and class diagrams.

These models are continuously updated based on feedback obtained from the client validation loop.
Although Scrum traditionally emphasizes cross-functional teams without rigid role separation, this study
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introduces an Analyst as a distinct functional entity due to the complexity of requirement clarification and
UML-based system modeling in Wedding Organizer systems.

The analyst is responsible for maintaining consistency between evolving client requirements, UML ar-
tifacts, and implementation outputs.

This role becomes particularly relevant in event-based domains where client preferences frequently
change and require structured documentation to minimize requirement ambiguity. This approach ensures
that system design remains aligned with evolving user requirements while maintaining consistency be-
tween system modeling and implementation.

4) Sprint Review and Sprint Retrospective

At the end of each sprint, completed features are reviewed, and the development process is evaluated
to improve future performance.

5) Release

The system is prepared for deployment after completing several sprint cycles.

D. System Evaluation

System evaluation is performed based on the ISO/IEC 25010 standard to ensure software quality in
terms of functional suitability and usability [12]. These evaluation aspects are selected to verify whether the
developed Wedding Organizer system performs its intended functions correctly and provides a satisfactory
user experience.

1) Functional Suitability

Functional suitability evaluation is conducted using the Black Box testing method. Black Box testing
is a software testing approach that evaluates system functionality based on input-output behavior without
considering the internal structure or implementation of the program [14]. This method is commonly used to
validate whether software features operate according to predefined requirements and expected outcomes
[15].

In this study, functional testing is applied to verify core system features, including authentication, book-
ing management, and notification services. Each feature is tested based on predefined scenarios, expected
outputs, and actual system responses.

The functional suitability score is calculated using the following formula:

Numb Valid Functi
Functional Suitability = umber of Vali unF tons x 100% 1)
Total Tested Functions

where:

Number of Valid Functions represents the number of system functions that successfully meet expected
outcomes, while Total Tested Functions represents the total number of evaluated functions. The functional
suitability percentage is then interpreted to determine whether the system successfully meets operational
requirements.

2) Usability

Usability evaluation is conducted using the System Usability Scale (SUS), a standardized and widely
accepted instrument for measuring system usability and user satisfaction [16]. SUS consists of 10 question-
naire items designed to evaluate system ease of use, learnability, consistency, and overall user experience
using a five-point Likert scale ranging from strongly disagree (1) to strongly agree (5).

The usability testing involved 25 respondents representing the main stakeholders of the Wedding Orga-
nizer system, consisting of Wedding Organizer staff, clients (brides/grooms), and vendor representatives
who interacted directly with system functionalities. This respondent composition was selected to ensure
usability assessment from multiple perspectives relevant to operational system usage.

The SUS questionnaire items used in this study are presented in Table I. The SUS score is calculated
using the following formula:

10
SUS = (Z Score,-) x 2.5 )

i=1
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For odd-numbered items (Q1, Q3, Q5, Q7, and QQ9), the contribution score is calculated by subtracting 1
from the respondent’s rating. For even-numbered items (Q2, Q4, Q6, Q8, and Q10), the contribution score is
calculated by subtracting the respondent’s rating from 5. The total score is then multiplied by 2.5 to obtain
a final usability score ranging from 0 to 100 [16].

TABLE I. SYSTEM USABILITY SCALE (SUS) QUESTIONNAIRE.

No SUS Statement

Q1  Ithink that I would like to use this system frequently

Q2  Ifound the system unnecessarily complex

Q3  Ithought the system was easy to use

Q4  Ithink that I would need technical support to use this system

Q5  Ifound the various functions in this system were well integrated

Q6  Ithought there was too much inconsistency in this system

Q7  I'would imagine that most people would learn to use this system very quickly
Q8  Ifound the system very cumbersome to use

Q9  Ifelt very confident using the system

Q10 Ineeded to learn a lot of things before I could get going with this system

III. RESULTS AND DISCUSSION

A. Result

The results of the requirement analysis and system modeling reveal the need for a development ap-
proach that is capable of handling dynamic workflows and intensive user interaction in Wedding Organizer
systems.

Therefore, an adaptive Scrum model is applied to translate these findings into a structured development
process. The model integrates UML-based requirement definition, iterative sprint execution, and continu-
ous client validation.

1) Product Backlog

The use case diagram is employed to support requirement elicitation and feature identification for back-
log preparation. The diagram illustrates the interaction between system actors and functionalities (Fig-
ure 2), which are subsequently translated into product backlog items used during sprint planning.
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Fig. 2. Use Case Diagram Supporting Product Backlog Identification.
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2) Sprint Planning

In Scrum, backlog items are generally defined based on priority and estimated effort to support it-
erative development [6, 4]. While relative estimation techniques are commonly used, this study adopts
working hour-based estimation as a practical approach to represent development effort more concretely.
This approach supports better workload distribution and enhances sprint planning accuracy, particularly
in small-scale development environments. The defined sprint planning purposes and their corresponding
effort estimations are presented in Table II.

TABLE II. SPRINT PLANNING PURPOSES.

No Product Backlog Item Sprint  Value / Estimation (hours)
1  Implement Authentication Feature ~ Sprint 1 8
2 Develop User Management Module  Sprint 1 16
3 Develop Booking Registration Sprint 2 8
4  Implement Notification Service Sprint 2 16
5  Develop Dashboard Interface Sprint 2 16
6  Develop Client Management Sprint 3 16
7 Develop Vendor Management Sprint 3 16
8  Develop Package Management Sprint 4 16
9  Develop Booking Management Sprint 4 16

3) Sprint Execution

Development is carried out iteratively by the development team. An analyst, as part of the team, is
responsible for refining requirements and producing system models using Unified Modeling Language. A
Client Validation Loop is implemented, allowing users to provide feedback at each iteration. The feedback
is used to update both system features and UML models.

Sprint 1:

Daily Scrum: The Daily Scrum activities in Sprint 1 resulted in refined task allocation among team mem-
bers, identification of initial technical constraints in the authentication module, and adjustment of backlog
priorities lead by Scrum Master and Analyst. These outcomes contributed to a more structured daily work
plan and improved coordination during the early development phase.

Design: The design phase produced initial system models using Unified Modeling Language by Ana-
lyst, including activity diagrams for user authentication workflows (Figure 3), class diagrams defining core
entities (Figure 4), and initial user interface designs (Figure 5, Figure 6). These artifacts established a clear
foundation for system development.

Implementation: The implementation phase generated functional features related to user management,
including login and registration modules. The developed components were successfully integrated and
aligned with the defined system requirements, as shown in Figure 7.

Review: The review process confirmed that the implemented authentication features satisfied the de-
fined functional requirements. However, several minor improvements related to input validation and user
interface clarity were identified to enhance system quality in subsequent iterations.

Sprint 2:

Daily Scrum: The Daily Scrum activities in Sprint 2 resulted in improved synchronization of development
tasks, identification of issues related to booking data flow, and refinement of backlog items to better support
booking functionality. The team achieved more efficient coordination compared to the previous sprint.

Design: The design phase produced refined system models, including activity diagrams for booking
processes (Figure 8), updated class diagrams to accommodate booking entities (Figure 9), and improved
user interface designs (Figure 10, Figure 11). These refinements enhanced the clarity and consistency of the
system structure.

Implementation: The implementation phase generated core booking features, including package selection
and booking management functionalities. The developed features were integrated with the existing system
modules and demonstrated improved system capability, as presented in Figure 12 and Figure 13.

Review: The review process indicated that the booking features functioned as expected according to qual-
ity assurance testing results. However, several improvements related to user experience and information
presentation were identified to further enhance system usability in subsequent iterations.
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Fig. 3. Activity Diagram Login.

User Role

+id: int ﬁ—o +id: int
+ fullname: string + roleName: string

+ email: string + permissions(): void

+ password: string

+ phone: string Permission
+ verified_at: datetime +id: int
+ title: string

+ login(): void

+ logout(): void + can(): void

Fig. 4. Class Diagram Login.
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Fig. 5. Sequence Diagram Login.

Log in to your account

Enter your email and password below to log in

Email Address *
Password *

[ ] Remember me Forgot your password?

Don't have an account? Sign up

Fig. 6. Desain Ul Login.
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Wedding Organizer

Making Your Dream Day Perfect

Log in to your account

Enter your email and password below to login

Email Address

email@example.com

Password

Password

Remember Me

Forgot Password?

Don't have an account? Sign up

Fig. 7. Login Page.

User

System

Open Application

Fill Data N

Direct to Login
View

Check Email &
Booking Date

—nl Booking View |4—

NO

Fig. 8. Activity Diagram Booking.
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User Client
+id: int TL +id: int
+ fullname: string ;| + groom_name: string
+ email: string + groom_mother: string

+ password: string
+ phone: string
+ verified_at: datetime

+ booking(): void

Booking

+id: int
+ bookingDate: date
+ status: string

+ groom_father: string

+ groom_address: string

+ bride_name: string

+ bride_mother: string
+ bride_father: string

+ bride_address: string
+ location: string

+ create(): void
+ packages(): void

+ vendors(): void

+ create(): void

Fig. 9. Class Diagram Booking.

Create your account

Fill in the information below to create a new account

+

Full Name
A
Email Address *
&
Password *
5]
Confirm Password *
o

*

Booking Date

8

[[J 1 agree to the Terms and Conditions and Privacy Policy

or

Already have an account? Login

Fig. 10. User Interface Booking.
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Hi there,
Thank you for signing up with Wedding Organizer.

To complete your registration and activate your account,
please confirm your email address by clicking the button
below.

Confirm Email Address

If you did not create an account with us,
you can safely ignore this email.

Fig. 11. User Interface Notification.

Wedding Organizer

Making Your Dream Day Perfect

Create Account

Create a new account to get started

Name

Full Name

Email Address

email@example.com

Password

Password

Confirm Password

Confirm Password

Booking Date

dd/mm/yyyy O

Don't have an account ? Log in

Fig. 12. Booking Page.
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Wedding Booking Confirmation

Thank you for registering and submitting your wedding booking request.

Please verify your email address to proceed with your booking.

Our Wedding Organizer team will contact you within 24 hours to

confirm your selected booking date and further details.

If you did not request this booking, please ignore this email.

Fig. 13. Notification Email.

4) Release

The release process was implemented through an automated continuous integration and deployment
pipeline using GitHub Actions. The system was deployed to a web hosting environment after success-
ful validation in each sprint, ensuring consistent delivery, reduced deployment errors, and faster system
availability.

5) System Evaluation

1) Functional Testing Results
Functional testing was conducted using the Black Box testing method to evaluate system functionality
based on input and output behavior. The results are summarized in Table III

TABLE III. BLACKBOX TESTING.

No Feature Test Scenario Expected Result Result
1 Login Valid credentials input User successfully logs in Valid
2 Booking User creates a booking while registering  Data stored successfully Valid
3 Notification The system sends a notification User receives notification via email ~ Valid

The testing results indicate that all system features function as expected, demonstrating that the system
meets the functional suitability criteria defined in ISO/IEC 25010.

2) Usability Evaluation Results

Usability evaluation was conducted using the System Usability Scale (SUS) involving 25 respondents
representing the primary stakeholders of the Wedding Organizer system, including Wedding Organizer
staff, clients (brides/grooms), and vendor representatives who directly interacted with the system func-
tionalities.

The SUS score was calculated based on respondent evaluations using the standardized SUS scoring
procedure [16]. The obtained result is SUS Score = 82.5.

According to the SUS interpretation model proposed by Bangor et al. [17], a SUS score can be interpreted
using adjective ratings, acceptability ranges, and grade scales. In addition, Sauro [18] emphasizes that
SUS serves as a reliable usability benchmarking instrument for evaluating user satisfaction and overall
system effectiveness across software applications. Systems with scores above 80 are generally categorized
as Excellent, indicating high usability and strong user acceptance. Based on the SUS interpretation scale,
the obtained score of 82.5 falls into the following categories as shown in Table IV.
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TABLE IV. EVALUATION RESULT.

Evaluation Aspect  Result

SUS Score 82.5
Adjective Rating Excellent
Grade Scale A

Acceptability Range  Acceptable

B. Discussion

The findings indicate that the proposed adaptive Scrum model provides a structured and context-
oriented approach for developing Wedding Organizer systems. Agile software development approaches
generally emphasize adaptability, iterative improvement, and stakeholder collaboration as essential ele-
ments for handling changing requirements [19]. Unlike conventional Scrum implementation, which is gen-
erally domain-independent [6, 5], the proposed model introduces several adaptations to better accommo-
date the operational characteristics of Wedding Organizer services, including timeline-based workflows,
intensive client involvement, and dynamic requirement changes.

One of the main contributions of this study lies in the integration of Unified Modeling Language (UML)
to support product backlog definition. In conventional Scrum, product backlog items are commonly repre-
sented in the form of user stories or prioritized work items [6]. However, requirement ambiguity frequently
becomes a challenge in software projects involving multiple stakeholders and changing expectations [3, 20].
In this study, the UML use case diagram was utilized as a supporting artifact to identify and define sys-
tem functionalities before translating them into backlog items. This approach contributes to improving
requirement clarity and reducing misunderstandings between stakeholders and developers.

The results of sprint execution demonstrate that the proposed adaptation improved development or-
ganization and feature delivery. Each sprint was structured according to Wedding Organizer operational
priorities, allowing features to be developed incrementally based on actual business needs. Sprint 1 focused
on authentication and user management, while Sprint 2 emphasized booking and notification features. This
phased implementation aligns with Scrum principles emphasizing incremental delivery and iterative feed-
back cycles [6, 21, 19]. Agile software development methods generally encourage iterative and adaptive
implementation to improve flexibility and responsiveness toward changing requirements [19].

Furthermore, the inclusion of an Analyst role within the Scrum team contributed to maintaining con-
sistency between requirement changes, UML artifacts, and implementation outputs. Although Scrum tra-
ditionally emphasizes cross-functional teams without explicit analyst separation, previous studies indicate
that Scrum adaptations are frequently applied to fit organizational contexts and project complexity [5, 22].
In Wedding Organizer systems, where user requirements may frequently evolve due to changing client
preferences, the analyst role becomes beneficial for maintaining requirement traceability and minimizing
ambiguity during sprint execution.

Another important adaptation introduced in this study is the Client Validation Loop, which facilitates
continuous stakeholder involvement throughout sprint implementation. Client feedback obtained after
each sprint contributed to refining both system functionalities and UML models. This finding supports
prior research emphasizing that continuous stakeholder participation in Agile development improves re-
quirement alignment, system acceptance, and software quality [4, 23]. Through iterative validation, the risk
of requirement mismatch can be minimized, especially in event-based systems requiring frequent adjust-
ments.

From a project management perspective, the implementation of working-hour estimation also demon-
strated practical value during sprint planning. Although Scrum commonly applies relative estimation tech-
niques such as story points [6], this study adopted working-hour estimation to simplify effort calculation
and workload distribution in a small-scale development environment. The results indicate that this ap-
proach improved sprint predictability and supported more realistic development scheduling. Similar find-
ings have been reported in Agile estimation research emphasizing that contextual adaptation of estimation
techniques may improve planning effectiveness depending on project scale and team composition [1, 24].

The testing results further validate the effectiveness of the proposed adaptive Scrum model. Functional
suitability testing conducted using the Black Box testing method achieved a score of 100%.

This result indicates that all tested features, including login, booking, and notification services, operated
according to expected requirements. From an ISO/IEC 25010 perspective, this finding demonstrates that
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the developed system satisfies the functional suitability quality characteristic [12]. Previous studies also
emphasize that functional testing is crucial for validating system behavior and ensuring software reliability
before deployment [14, 15].

In terms of usability, the developed system achieved a System Usability Scale (SUS) score of 82.5.

According to Bangor et al. [17], this score falls within the Excellent category, achieving Grade A and
classified as Acceptable in usability interpretation. This result indicates that users perceived the system
as easy to learn, efficient to use, and supportive of Wedding Organizer operational activities. The high
usability score may also indicate that iterative development and continuous client validation positively in-
fluenced user experience and interface quality. Similar studies suggest that Agile-based iterative refinement
contributes significantly to improved usability and user satisfaction [10, 25].

Overall, the findings suggest that the proposed adaptive Scrum model successfully enhances require-
ment clarity, development flexibility, stakeholder involvement, and software quality. The integration of
UML-supported backlog identification, analyst-assisted requirement refinement, client validation loops,
and practical effort estimation contributes additional value beyond conventional Scrum implementation.
Therefore, this model is considered suitable for event-based information systems characterized by dynamic
workflows and continuous interaction between service providers and clients.

IV. CONCLUSION

The results demonstrate that the proposed adaptive Scrum model provides a structured and effective
approach to developing Wedding Organizer systems.

The use of Unified Modeling Language-based backlog definition improves requirement clarity, while
the timeline-based sprint planning aligns development activities with real-world workflows. In addition,
the incorporation of effort estimation in the form of working hours supports better workload distribution
and enhances planning accuracy during sprint execution.

The integration of a client validation loop ensures continuous user involvement, reducing the risk of
requirement mismatch and enabling iterative refinement of system features. Furthermore, the inclusion
of an analyst role within the development team strengthens the connection between system modeling and
implementation, which is often not explicitly addressed in conventional Scrum practices.

From the evaluation perspective, the system satisfies the functional suitability criteria defined in
ISO/IEC 25010, as all features operate according to expected results. In addition, usability evaluation using
the System Usability Scale indicates a high level of user satisfaction, reflecting that the system is easy to use
and well accepted by users.

Overall, the proposed model enhances development efficiency, system usability, and stakeholder collab-
oration, making it suitable for event-based application domains. The findings also suggest that integrating
structured modeling and practical estimation techniques within Agile frameworks can provide additional
value in improving software development outcomes.
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