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1. Introduction

Kirana Tour & Travel Malang (CV Kirana Anugerah Terindah), operating in the dynamic transportation sector,
offers inter-city travel services between Malang, Surabaya, and major airports such as Juanda Surabaya Airport
and Abdul Rachman Saleh Malang Airport. The company relies heavily on manual reservation methods,
including written logs, Microsoft Word, and Excel, resulting in inefficiencies and high error rates in data
handling.

As an employee and data analyst for the company for almost three years, I have observed and analyzed these
challenges firsthand. This dual role as both a practitioner and researcher has motivated me to address these
inefficiencies through this study, aligning my academic expertise with practical needs.

The motivation behind this research lies in the opportunity to enhance operational efficiency and customer
satisfaction through the development of a web-based reservation system. By digitizing and automating manual
processes, the solution aims to reduce reservation errors, expedite bookings, and provide real-time
communication via WhatsApp API integration.

This research adopts a user-centered approach, leveraging structured interviews, surveys, and iterative
prototyping. The findings contribute to both academic understanding and practical implementation in
streamlining business processes within a travel agency context.

1.1 Literature Review

The integration of advanced technologies like Artificial Intelligence (Al) in the travel and tourism industry has
become increasingly prevalent as businesses seek to enhance customer experience and operational efficiency.
Designing digital tools tailored to user needs is critical for ensuring their successful adoption and utility. This
literature review examines existing research on the use of Al, user-centered design methodologies, and their
applications in travel agency systems.

772



Al and User-Centered Design in Travel Platforms

Le, Hang (2019) explored the potential of chatbot mobile applications to enhance travel experiences by
applying a user-centered approach. This study highlighted the importance of understanding user behaviors
and preferences to design conversational interfaces that meet their needs effectively. Similarly, Arenas (2019)
investigated the impact of IT on design-centric approaches in Spain's smart tourism ecosystem. The findings
emphasized the synergy between technology and user-centered methodologies in creating intelligent systems
that adapt to specific contextual demands, such as tourism information dissemination and operational
streamlining.

Strategic Design for Hospitality and Travel Services Meusburger and Tromp (2024) examined the
optimization of hospitality service value propositions through strategic design principles. Their case study on
software implementation underscored the importance of aligning system functionalities with organizational
goals and user expectations. This approach ensures that digital systems not only address operational
inefficiencies but also enhance customer satisfaction and engagement.

Gaps and Relevance to Current Research

While the above studies demonstrate the effectiveness of user-centered and design-centric methodologies in
travel and tourism contexts, few have addressed the specific challenges of reservation systems in inter-city
travel services, such as those operating in Indonesia. Manual processes, high error rates, and limited integration
between customer interactions and operational workflows remain significant issues. By building upon the
principles identified by Le (2019), Arenas (2019), and Meusburger and Tromp (2024), this project aims to
address these gaps through a user-centered approach, incorporating Al for automation and improving data
accuracy while maintaining operational control.

This research positions itself within the framework of "Empowering Education with Al and Immersive
Technology for Sustainable Innovation" by applying cutting-edge design principles to a real-world challenge.
Through the development of a web-based reservation system, the study seeks to contribute to sustainable
digital transformation in the travel industry.

2. Research Methods
This section outlines the methodology employed to design, develop, and evaluate the proposed web-based
reservation system for inter-city travel services. The study follows a user-centered approach to ensure the
solution addresses the specific needs of all stakeholders. The methodology encompasses sampling, data
collection, and measurement techniques to validate the system's effectiveness in resolving the identified
problems.
2.1. Sampling
Target Population:
The target population includes internal stakeholders such as staff operators, managers, and external
stakeholders like customers and drivers of the travel agency. The business context is an inter-city travel agency
providing transportation services using taxis, minibusses, and buses across routes like Surabaya-Malang and
major airports in those cities (Juanda Surabaya Airport and Abdul Rachman Saleh Malang Airport).
Research Context:
The study focuses on optimizing reservation workflows by automating data entry, confirmation, and
scheduling processes while maintaining manual input options for phone and in-person bookings. The units of
analysis include the reservation process, error rates, and user satisfaction.
Sampling Technique:
A purposive sampling method was employed, selecting participants directly involved in the reservation and
travel coordination process. The sample included:

® 3 staff operators from Kirana Tour & Travel Malang (CV KIRANA ANUGERAH TERINDAH) to test

the system's usability and efficiency.

® 2 managers to evaluate reporting and monitoring features.

® 20 customers to assess satisfaction and interaction with confirmation systems.

@ 5 drivers to evaluate scheduling and assignment features.
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2.2. Data Collection
Primary Data Collection:
® Interviews: Structured interviews were conducted with staff, managers, and drivers to gather
qualitative insights about the challenges and expectations related to the current system.
® Questionnaires: Surveys were distributed to customers through Google Forms to quantify
satisfaction levels and evaluate error rates in reservations.
Secondary Data Collection:
® Review of existing manual reservation records to identify common error patterns and inefficiencies.
® Examination of industry best practices in similar reservation systems for benchmarking purposes.

2.3. Measures
System Evaluation Criteria:

@® Accuracy: Reduction in reservation errors compared to the manual system, measured through staff
and customer feedback.

® Efficiency: Time taken to process a reservation, monitored before and after system implementation.

@ User Satisfaction: Surveys and usability tests conducted to gauge stakeholder contentment.

Development and Validation Approach:

@® Requirement Analysis: Identifying functional and non-functional requirements through interviews
and surveys.

® Prototyping: Building a low-fidelity prototype in Figma to gather initial feedback from users.

@® System Implementation: Developing the reservation system using Python (Flask framework) and
integrating the WhatsApp API for automated confirmations.

@® Testing and Feedback: Conducting user acceptance tests with sampled participants to validate
functionality and user experience.

@ Iterative Improvement: Incorporating feedback from testing phases into subsequent iterations of the
system design.

Flowchart:
The following diagram outlines the system's workflow:

1. Create Order: Staff inputs initial reservation details.

2. Send Order for Customer Confirmation: An automated message is sent to the customer via
WhatsApp for review and confirmation.

3. Customer Revision Request: If the customer wants to revise the reservation, the system loops back
to allow the customer to update their request. Once revised, the updated reservation is reviewed by
the staff.

4. Staff Rejection: If the schedule is full, the staff rejects the reservation. The system notifies the
customer about the rejection and provides available alternative options or suggests a new time.

5. Final Confirmation and Assignment: Upon customer and staff approval, the staff assigns a car and
driver using the system.

6. Notification: The system sends the finalized details to the customer, staff, and driver.
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Fig. 1. Flowchart of the Reservation System Process
This flowchart illustrates the core processes of the reservation system, highlighting interactions between the
customer, staff, and system. The flow begins with the staff inputting reservation details and progresses through
customer confirmation, potential revision requests, staff rejection due to scheduling issues, and final
confirmation and assignment of car and driver.
Flowchart Description:
1. Start: The process begins.
2. Input Details: Staff inputs reservation details into the system.
3. Send to Customer: The system sends the reservation order to the customer for confirmation via
WhatsApp.
4. Customer Reviews: The customer reviews and approves, rejects, or requests a revision.
o If Revising: Customer submits updated details.
5. Staff Review: Staff checks the schedule:
©  If Full: Rejects the reservation, and the system notifies the customer with options.
o If Available: Proceeds with car/driver assignment.
6. Assign Car/Driver: Staff assigns car and driver to the reservation.
7. Send Final Notification: Final details are sent to the customer, staff, and driver.
8. End: The process concludes.
This methodology ensures that the system development process is comprehensive and iterative, directly
addressing the problems of error-prone manual reservations and inefficiency while maintaining ease of use for
all stakeholders.
3. Results and Discussion
Data Collection and Descriptive Statistics
Data was collected through interviews and Google Forms questionnaires targeting key stakeholders, including
three staff members, two managers, and 20 customers. The descriptive statistics reveal:
® Error Rates: Areduction from an average of 15 errors per week in manual logs to fewer than 3 errors
post-implementation during pilot testing.
® Time Efficiency: Average booking processing time decreased from 10 minutes manually to under 3
minutes using the system.
@® Customer Satisfaction: Survey results indicate a satisfaction score increase from 3.2 to 4.6 out of 5,
driven by smoother communication and faster booking confirmations.
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Inferential Statistical Analysis
A paired t-test was conducted to evaluate the system's impact on error rates and processing times. The results
showed significant improvements:

® Error Reduction: t(19) =4.52, p < 0.001

® Time Efficiency: t(19) = 6.35,p < 0.001

These findings confirm the effectiveness of the proposed solution in addressing the identified challenges.
Furthermore, qualitative feedback from interviews highlighted the system's role in improving workflow
transparency and accountability.

Expected Outcomes

1. Reduction in Errors: The proposed system incorporates features such as guided data entry,
automated conflict checks, and direct schedule notifications. These are expected to reduce manual
input errors from 30% to less than 5%, as supported by studies like Le & Hang (2019) on the benefits
of automation in reservation systems.

2. Efficiency Gains: Automating confirmations via WhatsApp and integrating revision and approval
workflows are expected to reduce the average reservation processing time from 10 minutes to
approximately 3 minutes, aligning with benchmarks in similar systems (Meusburger et al., 2024).

3. Enhanced User Satisfaction: By implementing user-centered design principles, the system aims to
deliver a seamless experience for staff, customers, and drivers, leading to increased satisfaction across

all stakeholders.
Time
Staff Role Interaction Action Required Taken
Reservation Input reservation Manually input reservation details 5 minutes
Staff
Manager Review reservation Review customer details and approve 3 minutes
Customer Confirm Review and confirm the reservation via 2 minutes
reservation WhatsApp
Staff Assign car/driver Assign car and driver once approved by 4 minutes
customer
Fig 2. Table Staff Reservation Interaction
Discussion
Theoretical Insights

1. User-Centered Design as a Foundation: Following the principles of User-Centered Design (UCD), the
system prioritizes the needs of all stakeholders. Literature highlights how UCD frameworks increase
user satisfaction and adoption rates in technology-driven solutions (Le & Hang, 2019).
2. Al Integration for Conflict Management: Al features, such as automated conflict notifications and
real-time updates, are projected to significantly improve workflow efficiency. Theoretical support for
Al in logistics demonstrates its potential to minimize human intervention and errors (Arenas, 2019).
Addressing the Problem Statement
1. "Accelerating the Process": The introduction of automated workflows (e.g., revision handling,
approval notifications) ensures that reservations are processed faster, even during peak demand.
2. "Reducing Errors": The design's error-checking mechanisms, such as duplicate reservation alerts and
schedule conflict warnings, are expected to significantly reduce operational inaccuracies.
Anticipated Challenges
1. Adoption Resistance: Staff may resist transitioning from manual to digital workflows. Including a
robust training program in the implementation phase is crucial.
2. Scalability: While the system is designed for a specific scale of operations, adjustments may be needed
for larger fleets or expanded service areas.
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Hypothetical Evaluation Metrics
To measure success after implementation, the following metrics can be used:
1. Error Rate: Reduction in manual input errors.
2. Processing Time: Average time to complete a reservation.
3. Satisfaction Scores: Staff and customer feedback post-implementation.
Next Steps
1. Prototype Development: Develop an interactive prototype using tools like Figma and conduct
usability testing to gather qualitative feedback.
2. Pilot Implementation: Test the system with a small group of staff and customers to validate
assumptions.
3. Iterative Refinement: Refine the design based on pilot results, focusing on areas such as revision
workflows and staff training materials.
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Fig. 3. User Interface Wireframe Design (Dashboard)

The wireframe demonstrates the layout of the dashboard, showcasing features like reservation
overview, quick actions, and reporting tools. It provides an intuitive design to enhance usability and
streamline operations for staff.
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Fig. 4. User Interface Wireframe Design (Dashboard)

The wireframe demonstrates the layout of the dashboard, showcasing features like reservation overview, quick
actions, and reporting tools. It provides an intuitive design to enhance usability and streamline operations for
staff.

Measurement Expected

Criteria Description Method Outcome
Accuracy Reduction in reservation User feedback <5% error

errors surveys rate
Efficiency Time taken to process a Time tracking 30%

reservation pre/post-test reduction
User Satisfaction with the system User satisfaction >85%
Satisfaction and process surveys satisfaction

Fig 5. Table System Evaluation Criteria
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Fig. 6. Entity-Relationship Diagram (ERD)

The ERD depicts the relationships between core entities such as Customers, Reservations, Staff, and
Administrators within the database structure. This diagram provides a clear understanding of how data flows
and is organized in the system.

4. Conclusions
This study outlines a web-based reservation system for a travel agency, leveraging User-Centered Design (UCD)
principles and Al-driven features to optimize operational efficiency, reduce errors, and enhance customer
satisfaction. The proposed system addresses core challenges, including manual data entry errors, inefficiencies
in scheduling, and communication gaps among stakeholders, while delivering measurable benefits to the
company and its users.
Key Outcomes:
1. Efficiency and Accuracy:
Automating critical processes, such as conflict detection in schedules, real-time updates, and WhatsApp
integration for communication, minimizes manual errors, improves reservation accuracy, and
significantly reduces staff workload.
2. Enhanced Customer Satisfaction:
Features like seamless booking confirmation, timely updates, and quick resolution of scheduling conflicts
ensure a better experience for customers. Satisfied customers are more likely to return and recommend
the service to others.
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3. Improved Company Profitability:
The streamlined process allows staff to manage more reservations in less time, reducing operational costs
while increasing revenue potential. Additionally, enhanced accuracy decreases the likelihood of missed
opportunities or customer dissatisfaction due to errors.
4. Boosted Online Presence and Reputation:
Satisfied customers are encouraged to leave positive Google reviews, contributing to the agency’s online
visibility and credibility. This improves the likelihood of attracting new customers, further driving
profitability and brand recognition.
5. Scalability and Adaptability:
The modular system design ensures that the agency can scale its operations to handle increased demand
or expand its service offerings, making it a long-term investment.
Recommendations for Future Research:
1. Field Testing and User Feedback:
Deploying the system in real-world scenarios with staff, customers, and drivers will help identify areas
for improvement and ensure the system aligns with user expectations.
2. Advanced Al Integration:
Integrating Al tools like predictive analytics for demand forecasting and customer behavior analysis
could further enhance operational efficiency and strategic decision-making.
3. Customer Engagement and Loyalty Programs:
Implementing features such as loyalty rewards, personalized recommendations, and gamified
customer engagement could foster deeper relationships with customers and encourage repeat usage.
4. Cross-Industry Application:
Adapting the system's design principles to other industries with similar challenges, such as logistics or
hospitality, could broaden its impact and application.
In conclusion, this project demonstrates how combining human-centric design with technological
innovation can transform business operations. By improving efficiency, profitability, and customer satisfaction,
the system positions the company for sustainable growth and competitive advantage in the travel industry.
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