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Abstract

Advances in information technology have encouraged government
agencies to shift from manual administrative systems to more
efficient digital systems. One crucial administrative activity is the
management of incoming and outgoing mail, which supports smooth
inter-agency communication. This research aims to design a web-
based incoming and outgoing mail system at the Boyolali Regency
Education and Culture Office to allow for faster, more accurate, and
more organized recording, storage, and retrieval of mail. The
research method used is Design Thinking, which consists of five
stages: empathize, define, ideate, prototype, and test. The research
produced an interface design for an incoming and outgoing mail
system featuring secure login access, an edit and delete function for
correcting recorded data, and a table-based display that makes mail
tracking more structured, alongside a simple and easy-to-use
interface with a fast and accurate search feature. A usability test
involving three respondents yielded an average satisfaction score of
4.8 out of 5, indicating that the resulting system design is well
received and considered feasible for use. This system design is
expected to improve employee work efficiency and minimize errors in

License mail management within the office environment

1. Introduction

The rapid development of technology from year to year, especially in the field of the internet, has had
a great influence on various aspects of human life. This advancement not only changed the way people
think, but also changed the lifestyle and work system in various sectors. According to Kraus et al. [1] and
corroborated by Nadkarni and Prugl [2], the development of information technology has become the main
driver of digital transformation and understanding of information system concepts in various fields of life.

One of the sectors that feels the significant impact of technological developments is government
agencies, where information technology plays an important role in supporting the implementation of e-
government to increase the effectiveness of public services. According to Oladimeji et al. [3], good digital
literacy for public sector employees has been proven to increase work productivity, so it is an important
factor in supporting the successful implementation of e-government. In line with this, Desai and
Manoharan [4] stated that digital transformation in public administration, including through the
development of digital public infrastructure, is able to accelerate the service process and create greater
public value for the community.

Government agencies have high administrative activity, so they need information technology support
to facilitate work. With a technology-based system, the work process can be carried out more quickly,
accurately, and organized, as explained by Mohamed et al. [5], that process automation through
information systems is able to increase the efficiency and effectiveness of employee work compared to
manual processes.
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One of the important activities in government agencies is the management of incoming and outgoing
letters, which function as a medium of communication and official documentation between agencies.
Research by Sihaloho and Sukata [6] and Nababan et al. [7] It shows that the application of a web-based
mail information and management system or structured method can make it easier to record documents
and speed up the mail tracking process, thereby increasing employee work productivity.

The Boyolali Regency Education and Culture Office is one of the agencies that has a high intensity in
correspondence activities. However, in its implementation, the process of managing letters is still carried
out manually, namely by recording incoming and outgoing letters in the agenda book. This method has
various drawbacks, such as potential delays in recording, data input errors, and difficulties in finding
archives of old letters. This condition can hinder the smooth running of administrative activities and
public services.

Based on these problems, a digital-based incoming and outgoing mail system is needed that can help
employees record, search, and dispose of letters more quickly and efficiently. This research focuses on
designing information systems by paying attention to the aspects of User Interface (Ul) and User
Experience (UX) so that they are easy to use and in accordance with user needs. Good interaction design
is very important because it will improve the quality of experience and user satisfaction with digital
systems.

The purpose of this research is to produce a system design that is able to improve the efficiency of
mail management and provide an optimal user experience. In addition, this research is expected to be a
practical solution for the Boyolali Education and Culture Office in facing digital administration
challenges and become a reference in the development of public administration information systems in
other government agencies.

Several previous studies have discussed the design of incoming and outgoing mail systems and the
application of User Interface (Ul) and User Experience (UX) concepts in government information
systems as an effort to improve the efficiency and effectiveness of document management. These studies
generally highlight the importance of digitizing administrative processes, especially in overcoming
obstacles such as the accumulation of physical archives, recording errors, and the difficulty of tracking
letters.

Research by Sihaloho and Sukata [6] entitled "Design and Build an Information System for Incoming
and Outgoing Mail Management at the Communication and Information Service" produces a system that
can facilitate the management and recording of letters and speed up the document tracking process.
Meanwhile, Nababan et al. [7] Conducted research on the design of filing systems, the results of which
showed that the development of structured software can improve the effectiveness of archiving and mail
search. Furthermore, Akbar et al. [8] develop a Mail Management System (SMART) as a solution to
overcome the problem of mail archives in government agencies. The web-based system was evaluated
through usability testing using the System Usability Scale (SUS) and proved to be effective in improving
data collection efficiency.

The Design Thinking method is also widely used in the development of user-based systems because it
is able to place human needs at the center of the design process. The application of this method to
improve the user experience of web-based systems, has been proven to be effective through a case study
by Tamma et al. [9] which states that the Design Thinking approach has succeeded in improving User
Experience (UX) on academic platforms, such as on the university graduation website (UNS Graduation
Website).

Studies in international journals have also strengthened the relevance of the Design Thinking and
UI/UX approach in web system design. Nasution and Nusa [10] prove that the Design Thinking method
has proven to be very effective in compiling the stages of UI/UX design in web-based learning
applications, while Darmawan et al. [11] shows that the application of these methods to academic systems
is able to increase the success rate of user testing by up to 100%.

In a more specific context related to agency correspondence, Julianto et al. [12] Designing web-based
incoming and outgoing mail archiving software at provincial government agencies. A similar thing was
done by Putri et al. [13] which develops a web-based incoming and outgoing mail information system to
improve administrative efficiency and service transparency. In addition, Alif syahda [14] examine the
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governance of electronic documents (Document Management System) using an interactive dashboard
design approach. This finding is supported by Alade [15] which emphasizes that a web-based document
management system can improve filing efficiency and make it easier to search documents in an
organization.

From some of the above studies, it can be concluded that most of the previous research focused on
system function and administrative process efficiency, but not many have emphasized the balance
between system function and user convenience. Therefore, this research has a new position by combining
the design of the incoming and outgoing mail system with the Design Thinking approach and paying
attention to the user-oriented aspects of User Interface and User Experience.

2. Research Methodology

The research method applied to this official letter system is Design Thinking, which is an approach
that focuses on a deep understanding of user needs to produce innovative and targeted solutions. This
method involves several main stages, namely Empathize, Define, Ideate, Prototype, and Test, each of
which plays an important role in the system design process. Through this approach, it is hoped that the
incoming and outgoing mail system can provide a better user experience, improve employee work
efficiency, and minimize problems in the management of mail archives at the Boyolali Education and
Culture Office.
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Figure 1. Design Thinking

There are five main stages in the Design Thinking method, here are the steps to apply this method:
1. Empathize Stage

This stage aims to understand the emotions, needs, and problems of users through observation and
data collection. With empathy, developers can know what users are thinking, saying, feeling, and doing.
These insights are the basis for designing products that truly fit their needs.

2. Define Stage

At this stage, the insights gained from the empathy stage are analyzed to formulate a key problem
statement. The creation of user personas is carried out as the basis for product or application
development. By understanding the needs and perspectives of users, developers can determine the
primary focus in designing solutions.

3. Idealte Levels

This stage focuses on developing various creative ideas as solutions to problems that have been
identified. This process involves brainstorming and exploring innovative concepts to find the most
effective solution. All the resulting ideas are collected and analyzed to choose the best alternatives that
can be applied in product development.

4. Prototype Stage

At this stage, the idea that has been developed is realized in the form of an initial prototype of the
features or appearance of the product. Prototypes allow for simulation and initial testing before the final
product is developed. Users can try out directly and provide feedback, so developers can make
improvements before the final stage.
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5. Test Stage

This stage is the evaluation of the prototype through direct testing to the user. Users provide feedback
on the advantages and disadvantages of the prototype, which is then used as a basis for product
improvement. With this process, developers can ensure that the final product is in line with the user's
needs and expectations.

3. Results and Discussion
3.1 Levels of Empathy
In the Emphatize stage, data collection is carried out through two main methods, namely observation

and interviews. Observation was carried out by directly reviewing the process of managing incoming and
outgoing letters at the Boyolali Regency Education and Culture Office. Through this observation, the
researcher studied how the flow of letters was received, recorded, stored, and disposed of to related
parties. In addition, the researcher also identified obstacles that occur in the manual recording system,
such as document stacking, recording errors, and difficulties in searching for letters. Interviews are
conducted directly with employees and interns involved in the correspondence administration process.
The goal is to deeply explore their views and experiences on the manual systems currently in use as well
as the need for digital-based systems. Interview guestions include problems in recording letters, the level
of efficiency of searching old letters, problems with writing errors or document loss, as well as
expectations for a new system that is easier to use, here is presented the user persona of the person in
charge of incoming and outgoing mail which can be seen in figure 2.

Figure 2. User Persona

From the results of these observations and interviews, several important findings were obtained.
Employees complained of difficulties in finding old letters because the archives were still stored manually
and not well organized. In addition, there are often recording errors due to handwriting that is difficult to
read between employees. Some employees also expressed concern about the potential for loss of mail due
to the lack of a centralized digital storage system. To clarify the findings, three user personas were created
that represent the characteristics of the main users of the system.

1. Fafian, a 30-year-old public and personnel officer, is in charge of recording incoming letters every
day. He needed a system that could help record faster and reduce the risk of input errors.

2. Rangga, a 23-year-old intern, was responsible for the outgoing letter. He wanted a system that could
automatically set mail numbers and save time in mail creation.

3. Putri, a 22-year-old intern, is in charge of storing and managing the archives of letters. It requires a

system that is able to store documents digitally and make it easy to search for letters with specific
keywords.
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The three user personas describe the various needs and challenges faced by system users in mail
administration activities. The data from these observations and interviews is an important basis for
understanding user needs and is the main reference for designing an inbound and outgoing mail system
that is relevant, efficient, and easy to use by employees of the Boyolali Regency Education and Culture
Office.

3.2 Define Stage

The Define stage is a process in the Design Thinking method that aims to formulate the main
problems based on the findings of the Empathize stage. At this stage, various data obtained through
observation and interviews with employees and interns at the Boyolali Regency Education and Culture
Office are analyzed to identify the needs and obstacles they face in the process of managing incoming and
outgoing letters. Through the analysis process, the researcher seeks to understand more deeply the core
problems that cause low efficiency in the filing and letter-recording system. The results of the analysis are
then used as a basis to determine the direction of designing solutions that suit user needs. One of the tools
used in this stage is the Empathy Map, which serves to describe the user's experience and view of the
current system. Through the Empathy Map, a comprehensive picture of what users feel, think, say, and do
in carrying out mail administration tasks, the visualization of the results of the Empathy Map can be seen
in figure 3.

)

Figure 3. Empathy Map

Based on the results of the Empathy Map, several main problems that need to be the focus of the
system design were found, including:
1. The process of recording letters is still done manually, so it takes a long time and is prone to errors.
2. The letter archive has not been digitally arranged, causing difficulties in searching for documents.
3. There is no centralized system that facilitates tracking and updating of incoming and outgoing mail
data.

These problems are the basis for designing a web-based incoming and outgoing mail system which is
expected to improve the work efficiency of employees and facilitate the process of recording, storing, and
searching documents within the Boyolali Regency Education and Culture Office.

3.3 Ideation Stage

The Ideation stage is the process of developing ideas and ideas as solutions to problems that have
been identified in the Define stage. At this stage, various alternative solutions are developed based on the
needs and constraints found from the results of interviews with users. The main goal of this stage is to
design the concept of an effective, efficient, and easy-to-use incoming and outgoing letter system for
employees of the Boyolali Regency Education and Culture Office. The results of the ideation process are
then grouped into priority quadrants, which consist of four categories, namely (1) High Impact - Easy to
Implement, (2) High Impact - Hard to Implement, (3) Low Impact - Easy to Implement, and (4) Low
Impact - Hard to Implement. This quadrant helps determine which ideas should be prioritized in the
system design process. Here are some ideas:
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Simple and user-friendly interface

Mail data table for easy viewing and searching

Feature to upload files in various formats (PDF, JPG, PNG)
Feature view files without switching pages

Data edit feature to fix input errors

Login system to restrict user access

In-depth search feature

No g kwbdpE

High Impact - Easy to Implement

1. Fitur unggah file dengan format
beragam (PDF, JPG, PNG)

2. Fitur lihat file tanpa berpindah
halaman

uSiH

Low Impact - Hard to Implement

1, Fitur edit data untuk memper-
baiki kesalahan input

Low High

Figure 5. Empathy Map

Based on the results of the ideation stage and the analysis of priority quadrants shown in figure 5, it
can be concluded that the main focus of the system design is on the development of a simple interface,
the presentation of data in the form of tables, and the addition of the upload and view file feature as the
main function of the system. Supporting features such as data editing, user login, and search will be
reinforces that complement the system to be more optimal and in accordance with the needs of users at
the Boyolali Regency Education and Culture Office.

3.4 Prototype Stage
In the Prototype stage, the design process and application of various ideas that have been produced in

the previous stage are carried out. This stage aims to create an initial visual design that is able to describe
the appearance and how the system works when used by the user. In its implementation, this stage
involves several important aspects that focus on creating an interface display, setting the user interaction
flow, and the preparation of the main components that represent the overall function of the system, The
flow of using the system is described through the task flow which can be seen in figure 6.

== ==) = ==

Figure 6. Taskflow
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Taskflow serves to describe the flow of user activity when interacting with the system, making it
easier to understand the steps that users take on each available feature. In addition, the task flow also
helps in recognizing possible obstacles or difficulties that may arise during the deployment process, so
that developers can evaluate and improve before the system enters the further development stage.

>
}t

Figure 7. Low-fidelity

The low-fidelity prototype in Figure 7 is an initial design of the incoming and outgoing mail system
presented in the form of a simple sketch or wireframe, with the aim of illustrating the arrangement of the
main elements in the user interface. This prototype serves as an initial representation of the system design
before it is developed to a more detailed stage, thus helping in determining the display structure and flow
of user interaction in general.

Meanwhile, the high-fidelity prototype is a more detailed version of the design and resembles the
final system. At this stage, the interface design of the incoming and outgoing mail system has been
realistically developed with a more complete visual appearance as well as interactions that are closer to
actual use. This prototype aims to provide a more accurate picture of the user experience, as well as to be
the basis for evaluating the functionality of the system before the implementation stage is carried out.

DINAS PENDIDIKAN DAN KEBUDAYAAN

KABUPATEN BOYOLALI

DASHBOARD MANAJEMEN SURAT

fel Login Surat Dinas ffl'

Boyolat, Jams Tengn 87 321028 Website bt/ dcd

Figure 8. Login Page Figure 9. Home

Figure 8 shows the login page containing the logo of the Boyolali Regency Education and Culture
Office and the STMIK Amikom Surakarta logo as the official identity of the system development
agencies and institutions. On this page, there are email columns and passwords that have been determined
so that not all users can access the system. This aims to maintain data security and limit access only to
authorized employees.

Figure 9 shows the main page of the system, which serves as a navigation center to access all mail
management features. Users can see various main menus such as Add Incoming Mail which functions to
add incoming mail data, and Add Outgoing Mail to add outgoing mail. In addition, there is a View
Incoming Mail and View Outgoing Mail menus that are used to display a list of letters that have been
successfully inputted. There is also statistical information in the form of Total Incoming Letters and Total
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Outgoing Letters, which shows the number of letters. While the Incoming Mail Today and Outgoing Mail
Today sections display the number of letters received and sent on the same day.

Tambah Surat Masuk Tambah Surat Keluar
Mo Agenca

ho kgenda

Faneie evanon
Simpan Surat

)

Figure 10. Add Incoming Letter Page Figure 11. Add Outgoing Letter Page

Furthermore, in figure 10 is shown the add incoming mail page, which is used to add incoming mail
data into the system. Users are required to fill in some data such as Agenda Number, Letter Number,
Date, Sender, About, as well as upload a letter file in PDF, JPG, or PNG format. Once all the data is
filled, the user can press the Save button. The stored data will automatically update the Total Incoming
Letters and Today's Incoming Letters on the main page.

The appearance and method of filling in the add letter outgoing page has similarities to the add letter
inlet page, as seen in figure 11. The difference lies in the type of data entered, namely outgoing mail data.
Users fill in information such as Agenda Number, Mail Number, Date, Recipient, About, and upload the
mail file to be sent.

Data Surat Masuk Data Surat Keluar

Figure 12. Incoming Mail Data Page Figure 13. Outgoing Mail Data Page

In figure 12, the incoming mail data page is shown in the form of a table that contains important
information such as Agenda Number, Letter Number, Date, Sender, and Subject. There is a search field to
make it easier for users to find certain mails. In addition, there is a View File button to open the mail
document, Edit to change the data in case of errors, and Delete to delete the mail data.

Meanwhile, the outgoing mail data page has a similar structure and function to the incoming mail
data page, as seen in figure 13. The difference only lies in the type of data displayed, i.e. outgoing mail.
All features such as search, view files, edit, and delete are also available with the same function.

DPAT users correct mail data that has been entered previously in case of input errors. The edit page
displays several columns that can be changed, namely Agenda Number, Mail Number, Date, Sender,
About, and provides the option to re-upload the letter file in PDF, JPG, or PNG format. This feature
serves to make it easier for users to update or correct data without the need to delete and add new letters.
With the mail editing feature, data accuracy can be maintained and the process of managing incoming and
outgoing letters becomes more efficient.

A pop-up display confirming deletion, will appear when the user presses the delete button to ensure
that the action is taken so that no data deletion error occurs. This feature serves as a prevention so that the
data is not accidentally deleted.
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3.5 Testing Stage

At this stage, an explanation of the steps for use and testing of three testers was carried out. This test
uses the Usability Testing method, which is an evaluation method used to measure the extent to which a
product, application, or system can be used effectively, efficiently, and provides a satisfactory experience
for users. To obtain the results of the Usability Testing, we have prepared several questions or test
scenarios that will be given to the testers. The assessment was carried out by three examiners using a
scale of 1 to 5, where 1 means Strongly Disagree, 2 means Disagree, 3 means Neutral, 4 means Agree and
5 means Strongly Agree.

Table 1. Test Table

Yes Questions Fafian Squirt Princess Average
1  Isthe system view easy to understand and use? 5 5 5 5.0
2 Does the system simplify the process of recording 5 5 4 4.7
incoming and outgoing letters?

3 Does the mail search feature work well and help your 5 4 5 4.1
work?

4 Is the speed of access and system response as 4 5 5 4.7
expected?

5 Isthe interface (UI) attractive and not confusing? 5 5 5 5.0

6  Does the system minimize recording errors or loss of 5 5 4 4.7
mail?

T A Do you feel satisfied using this system as a whole? 5 5 5 5.0

Overall Average 4.8

Based on the results of testing three respondents with seven questions in table 1, an average score of
4.8 was obtained on a scale of 5. This value indicates that the user is very satisfied with the design of the
incoming and outgoing mail system that has been created. The system is considered easy to use, efficient,
and helps employees in managing documents digitally.

4. Conclusion

This research successfully designed a web-based incoming and outgoing mail system using the
Design Thinking method which consists of five main stages, namely empathize, define, ideate, prototype,
and test. The design results resulted in a system interface that is simple, easy to understand, and in
accordance with the needs of users within the Boyolali Education and Culture Office. This system has
several advantages, such as a faster and more efficient mail recording and search process, a search feature
that makes it easier for users to find mail accurately, and an edit and delete feature to correct data without
having to re-input. In addition, the system is equipped with a security login so that only authorized users
can access the data, and the display of data in the form of a table makes the mail monitoring process more
structured. Based on the results of the testing phase involving three respondents, an average user
satisfaction score of 4.8 out of 5 was obtained, which shows that this system is considered very good and
worth using. Users rated the display as easy to understand, the features worked well, and the system
navigation ran smoothly without significant problems. However, the drawback found is that the prototype
is still limited to the interface and flow of interactions, not yet fully implemented with a real-time
database system. For further development, this system can be developed into a web-based application that
is integrated with the official e-office system, equipped with automatic notifications and time-based mail
tracking features to support more optimal work efficiency.
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