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Abstract: Information plays a crucial role in the lives of everyone, including students. One of the most important
types of information that students need is related to lecture events. However, students often have difficulty finding
suitable lecture event information, and they sometimes forget to attend events they have registered for. As a result,
this research focuses on designing and implementing a website-based recommendation system for lectures. The
recommendation system utilizes the TF-IDF (Term Frequency-Inverse Document Frequency) algorithm in its
development. The primary goal of developing this recommendation system is to help students easily find event
information and receive event activity notifications. In alignment with the established objectives, a significant number
of respondents agree that the recommendation system simplifies event registration. Consequently, with the aid of this
system, students can become more proactive and participate more readily in events. Following a survey conducted
with 47 respondents, it was found that 84.4% of them had never used a recommendation system for college activities.
Furthermore, 53.1% expressed satisfaction with this recommendation system. It is hoped that the recommendation
system, employing the TF-IDF algorithm, can be further optimized to yield even better results.
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1. INTRODUCTION

Information is important and inseparable from everyday human life. Information itself means notification, news, or
news about something [1]. Information has a very important role for a student, one of which is information about
lecture events such as seminars from within and outside the university, academic and non-academic competitions,
social activities, and workshops. However, students sometimes experience obstacles in the form of limited information
on existing lecture events. One example of a problem is that lecture events are only shared via social media platforms
in group chats, and some students sometimes do not open the group chat so that information about the lecture event is
not received by students. In fact, with the use of the right information technology, students can access a variety of
events easily [2]. To overcome the problems that have been described previously, this research wants to create a
website that contains events about lectures equipped with a recommendation system. A recommendation system is a
step approach to existing problems in providing solutions in handling the selection of things that are suitable according
to user preferences from the many existing items [3]. The website will be built using the React and Express frameworks
with TF-IDF as the main method for the recommendation system, and all data will be stored in MongoDB. This
application is expected to be a solution for every student to become more active and easier to participate in an event
because students can get event information more efficiently and easily. In order to enhance the platform within the
lecture scope, the implementation of the TF-IDF (Term Frequency-Inverse Document Frequency) algorithm is
proposed. This algorithm will be utilized to improve the platform's functionality and effectiveness in providing
relevant information to users. By implementing the TF-IDF algorithm, the platform will be able to analyze and
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evaluate the importance of different terms within the lecture materials and documents. This will allow the platform to
provide more accurate and relevant recommendations to users based on their specific needs and preferences.

2. LITERATURE REVIEW

A recommendation system is a step approach to existing problems in providing solutions to handle the selection of
things that are suitable according to user preferences from many existing items [3]. One example of recommendation
system methods that can be used is TF-IDF. TF-IDF (Term Frequency-Inverse Document Frequency) is an algorithm
used to calculate the weight of the statistical value of a word to determine how important a word is in an existing text
collection. TF represents the number of similar words that appear in a group of texts. While IDF represents the weight
of the importance of aword in a collection of texts as a whole [4]. One example of implementing the TF-IDF algorithm
can be done in the information retrieval process. Information retrieval is a system that is used to search for related or
relevant information from a set of information automatically based on user-defined search keywords [5]. In
implementing a recommendation system, it takes a display of the computer system to be used. The science that studies
the interaction between humans and computers from theory, design, implementation, and evaluation is called HCI
(Human Computer Interaction) [6]. That way, HCI is very important in making an application in order to create a good
user experience. Application developers must pay attention to the design contained in the application; otherwise, the
appearance of the application becomes laborious and reduces the user experience [7]. There are four important
components in HCI, including user, purpose, appearance, and context.

To create an application that can satisfy in terms of user experience and also appearance, several components are
needed in making the system, such as the React framework and also a database like MongoDB for data storage.
Framework itself is a function that assists developers in developing applications by creating predefined methods such
as URL routing, state management, bundling, and others [8]. Framework has the advantage that it can be used
repeatedly and also has better security because it has been identified by many expert developers and continues to be
developed [9]. React is a JavaScript library developed by Facebook that can be used to create website applications.
React can divide a complex user interface into smaller parts called components [8]. Some of the advantages of React
compared to other website application development methods are:
1) Composable

React divides complex web applications into smaller components that can be built to produce many
combinations of components
2) Declarative

Application development only needs to mention the desired display, it doesn't need to include the steps in it
3) Multi-Platform

The code in React can be extended and used on various platform
4) Easy to use and learn

Application developers only need to master the HTML, CSS, JavaScript programming languages where
HTML and JavaScript programming in React can be combined into JSX (JavaScript XML) to facilitate
development.

HTML (Hypertext Markup Language) is a markup language used by developers in making websites [10]. CSS
(Cascading Style Sheets) is also needed to determine how the HTML elements on the website will be displayed. This
is because without CSS, elements in HTML will only give an ordinary and unattractive appearance. CSS can also
determine the layout and position of the HTML elements used on the website [11]. While JavaScript is used to adjust
the flow of logic on websites that previously have been designed using HTML and CSS. JavaScript itself can be used
for various ways of programming, such as imperative programming, object-oriented programming, and also functional
programming [12].
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To handle data displayed from the frontend side, a backend side such as Node.js is needed. Node.js is a fast and reliable
platform for handling heavy files and networks in making applications because the approach is event-driven, uses non-
blocking types, and uses an asynchronous method [13]. One example of a node.js-based framework is Express.js.
Express.js is a flexible node.js backend framework useful for making it easier to create node.js-based applications in
managing the functionality of a website [14]. Some of the advantages of Express.js compared to other backend
platforms are [15].

1) Supports Google V8 Engine

With Google V8 Engine, it increases website performance and ensures that any errors can be handled quickly
during development process
2) Provides server-side caching

Doing server only need to respond once for each client request for the same page to improve user experiences
3) Dynamic and more powerful

Has lot of modules available on NPM (Node Package Manager)
4) Reducing development costs

Express is an open source based node.js framework and also doesn't require a lot of resources because API
used in it is very light.

Data that has been processed from the backend side is then stored in the database. One example of an existing database
is MongoDB. MongoDB is a NoSQL based database that is used to store data in a different format than Relational
Database Management System (RDBMS) tables that focus on scalability, query speed, and compatibility with
application changes [16]. MongoDB provides faster performance, does not require a complicated table structure, is
able to accommodate a lot of varied data, and manage queries better [17].

3. METHOD
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Figure 1. Application D.evelt;pment Process
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Process in Figure 1 starts with the identification of the problems that were the cause of this research being carried out
first. After the problem is found, the process of data collection and analysis will be carried out to determine application
requirements such as the algorithm, programming language, and also database to be used. Methods of data collection
will be carried out by means of reference theory, literature study, and also analysis of similar research. The study of
literature and reference theory is intended for the purpose of collecting topical reference data that supports system
development. Then, a similar research analysis is used to determine the recommendation system algorithm used. After
the process of collecting data is carried out, the process continues with the system design stage. At this stage, a system
recommendation algorithm has been established, namely the TF-IDF algorithm. Modeling of the flow design and
appearance design is done at this stage. The flow design is described using UML diagrams, which consist of a use
case diagram, an activity diagram, a sequence diagram, and a class diagram. For display design, the author used Figma
as a place to make it. Display design starts from low-fidelity design to finished display. After all modeling has been
completed, the process will then implement the Kanban Method. Kanban method starts with the backlog process. The
backlog process is used to make a determination of how many tasks are needed to finish the project. A task will be
created in the form of a card. Tasks can be broken down into smaller parts to ease the application development process.
After every task has been made, a planning process will be carried out to determine the estimated length of time every
task can be completed. After the estimated processing time for each task has been completed, Process will proceed to
the next stage. The next stage consists of a series of stages starting from the to-do stage, which will be iterated
continuously until the cards previously set in the backlog run out. The to-do is a stage for determining which tasks
will be carried out in one iteration. At this stage, the cards in the backlog column will be shifted to the To-Do column
to list the tasks to be carried out. After the listing is completed, the tasks will be carried out at the ongoing process
stage. At this stage, the tasks in the To-Do column will be done one by one. The way to make changes to the Kanban
board is still the same, namely by shifting the card task that you want to do to the destination column. After a task in
the ongoing process is finished, it will be shifted to the testing column. At this stage, the task will be tested by means
of black box testing. If the task passes the requirements, then the task card will be shifted to the done column on the
Kanban board to indicate that the task has been completed. If there are still bugs, the card will be returned to the To-
Do column. After all tasks have been completed, the development process is finally complete.

4. RESULT AND DISCUSSION

System recommendation event platform development starts with every step the author previously mentioned, with
each step as a follow.
A. Requirement Definition

System recommendation event platform application starts with specifying and defining all feature requirements
needed for the application. Following is a list of requirements needed to develop this application:
1) Creating an event recommendation system so that students can easily find an event based on their
preference
2) Create a system that can help students remember the event they are participating in by giving
notifications to students
3) Create a system that can help organizers manage an event.

B. Software and Design System

After all of the requirements listed above have been defined, the author starts with designing the system using a
use case diagram.
1) System Design

At the beginning of the system design, a use case diagram was made with as many as 13 use cases to inform
about all activities, which can be seen in figure 2. There are 3 actors in the system environment, consisting
of students, organizers, and admins.

e  Use Case Diagram
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Figure 2. Use Case Diagram System Recommendation Event Platform
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Figure 3. Activity Diagram for View Event List in Student Role
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Figure 4. Activity Diagram for View Event List in Student Role

Figure 4 describes the class diagrams used to create a database for the System Recommendation Event
Platform application. There are a total of 7 tables, with 3 of them being the main table in the diagram, which
is the student table, organizer table, and event table. Admin can directly access the class in the database
mentioned above.

2) User Interface
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Figure 5. User Interface of Student Role Main Page
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Figure 5 is a student role view main page of the System Recommendation Event application. In this page, there
are 2 components: the first component is a carousel to show student events recommended, and the event table list
to show students every event listed in the application.

Application Development

After system design for the application is completed, the author begins with creating a base server for the
application. Below are details of the server used to deploy both React for the frontend application and the Express
for the backend:

- Host Name: 89.116.229.148

- Cores: 2 CPU

- RAM: 2GB

- Storage: 39.06 GB

After the server is deployed, the Express and React application can be deployed to the server. In the Backend,
there are 2 services that are deployed, which are binus event authentication and binus event service. The service
list server can be seen in figure 6.
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D. Testing

After developing the System Recommendation Event Platform application, testing is carried out to ensure the
application created runs smoothly and safely. The type of testing that author used was black box testing. Black
Box testing is used to ensure every function of the application is running as planned. The System
Recommendation Event Platform application was tested with a total of 47 test cases, with the distribution of 25
test cases for the student role, 21 test cases for the organizer role, and 1 test case for the admin role. The overall
test result from 47 test cases went well and was declared a pass.

E. Questionnaires

Questionnaires are one of the most important things in evaluating system recommendation event platform
applications. Questionnaires can be used to get valuable input so that the author can improve the applications that
have been made. The results of this question are also useful for determining whether the design of the application
is suitable for its purpose or not. Here are some questions asked to students about the application:

1) Have you ever used a recommendation system application for lecture activities before?

Have you ever used a recommendation system application for lecture activities before?
32 responses

@ Yes
® No

Figure 7. Student once use about recommendation system for lecture activities
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2)

3)

Figure 7 shows that 27 respondents (84.4%) had never used the recommendation system application for
lecture activities before, while only 5 respondents (15.6%) had used the recommendation system application
for lecture activities. So, most respondents never had the opportunity to use an application recommendation
system before in the scope of lectures.

How consistent do you think the look and theme of these recommendation system apps are?

How cansistent do you think the lock and theme of these recommendation system apps are?

2 responses

15

14 (43.8%)

13 (40.6%)

Figure 8. Student opinion about application design and theme consistency

Figure 8 shows that as many as 27 respondents (84.4%) agreed that the system recommendation event
platform application design was consistent, and 5 respondents (15.6%) were neutral about it. It shows that
the system recommendation event platform application has achieved good design consistency in its
appearance.

How satisfied are you in future use of this app?

How satisfied are you, in future use of this app?

32 responses

9 (28.1%)

6(18.8%)

Figure 9 shows that in general, respondents felt quite satisfied with the results of the development and design of
the system recommendation event platform application that had been made with the criteria of 9 respondents
(28.1%) feeling very satisfied, 17 respondents (53.1%) feeling satisfied, and 6 respondents (18.8%) feeling
neutral.

CONCLUSION

1)

2)

By implementing the TF-IDF algorithm, the platform will be able to analyze and evaluate the importance of
different terms within the lecture materials and documents. This will allow the platform to provide more
accurate and relevant recommendations to users based on their specific needs and preferences.

Overall, the implementation of the TF-IDF algorithm represents a significant step towards improving the
platform's performance and user experience within the lecture scope. By leveraging this algorithm, the
platform will be able to provide more personalized and accurate recommendations, ultimately benefiting
users and enhancing their learning experience.
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3) With this event recommendation system, it will simplify students' ability to determine which events they are
interested in. Then, students can also more quickly check the types of activity events based on the preferences
they want to follow.

4) The research and development of this activity event recommendation system has produced an application
that can be used to facilitate students who want to register for an event and to simplify the sharing of
information from organizers to students.

5) The Ul of the system recommendation event platform application is suitable for use, but there can still be
many improvements, such as improving the color theme and also making improvements like code refactoring
to reduce unnecessary loading time, which would enhance the UX in the application.

SUGGESTION

1) In further development, it can be done by adding multiple organization accounts to make it easier for various
organizations and university administrators to add, edit, and delete events without waiting for the organizer role
provided by the administrator to proceed.

2) In further development, the application can add features like a like button, a dislike button, and chat features to
make it easier for students to find out whether an event is in based on student preference.

3) Future system development will not only focus on computer resolution but on phone resolution too. This is done
because many people access websites via smartphones.
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