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Abstract: This research discusses the challenges faced by university students in group work assignments and the
importance of effective project management. This article introduces Tasknest, a project management platform that
helps teams organize tasks, track progress, and improve communication. This article also reviews related studies
on project management applications and discusses the Agile methodology used in the development of Tasknest.
The implementation of the task management system was done using Agile methods and Typescript programming
language. This web-based system includes a landing page, dashboard page, board page, and settings page.
Black box testing was conducted to ensure the system functions as expected, with tests on login, board creation,
adding columns and cards, and others. Overall, the system was successfully implemented and tested. Tasknest
application development includes user stories, acceptance criteria, sprint backlogs, sprint planning, reviews,
and retrospectives. System design analysis includes usecase diagram, activity diagram, sequence diagram, and
entity relationship diagram. Application features include task list management, team member management,
real-time collaboration, notification system integration, task enhancement, in-task checklists, user authentication,
Ul optimization, performance improvement, collaboration feature enhancement, database design, front-end
implementation, and UI design. The Agile Alliance outlines 12 principles for implementing Agile methodologies,
which prioritize customer satisfaction, collaboration, and continuous improvement. Agile methodologies offer
high flexibility, rapid iteration, responsiveness to change, improved product quality, stakeholder involvement,
transparency, and clear responsibilities. Scrum is a framework that supports Agile principles, with a focus
on transparency, inspection, and adaptation. Scrum improves team collaboration, rapid adaptation to change,
transparency, visibility, product quality, and team motivation. In the development of the Tasknest application,
the Scrum methodology is used, with roles such as Product Owner, Scrum Master, and Development Team.
Data collection techniques include interviews, observations, and literature studies, while data testing techniques
involve black box testing. Planning using Scrum involves creating a Product Backlog with prioritized features and

fixes. Prioritization determines the duration of each sprint.

Keywords: tasknest; project management; agile methodology; scrum

1. Introduction

Learning approaches that emphasize group work and collaboration have become a major focus in
providing extensive learning experiences for students as the education system evolves. This concept
not only teaches teamwork skills and social skills, but also encourages the exchange of ideas and
problem solving. Despite the advantages, college students often face problems with group work
assignments. Challenges such as schedule differences and interpersonal conflicts affect group work
productivity and expected learning outcomes.

Synchronizing schedules is one of the main problems students face when working on group work
assignments. Each group member has their own duties and commitments. These can include attending
lectures, working part-time, or taking up extracurricular activities. Even for short discussions, this
often leads to difficulties finding the right time for group meetings. Group members can struggle to
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communicate and work well together due to these schedule mismatches, which in turn impacts the
overall quality of the group’s work.

Group work assignments often face communication issues in addition to schedule differences.
Effective communication requires clear understanding, quick responses, and the ability to convey
ideas well. However, in group work, a number of factors such as differences in communication styles,
preferences for using what medium, and lack of clarity about how roles are divided in discussions
often impede the smooth flow of information. This can lead to misunderstandings, frustration and
delays. Group work often suffers from the problem of unequal division of tasks. Some group members
may be under more pressure to take on most of the responsibility, while others may contribute less.
This can be caused by many things, such as unequal skill sets, lack of responsibility, or ignorance of
the functions played by each group member. An unfair division of tasks leads to conflict and injustice
among group members [1].

The problems that students face during group work assignments can have a huge impact. First
of all, the inability to synchronize schedules and communicate effectively can lead to delays in
task completion. In addition, differences of opinion and interpersonal conflicts can disrupt group
cooperation and cohesion, causing the quality of work and expected results to diminish. Furthermore,
an unfair division of tasks can lead to dissatisfaction and injustice among group members, which can
affect their desire to perform tasks and their level of engagement.

The success of a project depends on effective and efficient project management. Organizations
must implement appropriate and integrated management information systems to best achieve their
project goals. Web-based management information systems offer a competitive advantage in man-
aging projects more efficiently, increasing productivity, and improving data-driven decision making.
Therefore, the development of a web-based management information system for project management
should be a top priority[1].

Web-based management information systems successfully address various problems in the man-
agement of students’ projects or assignments. Web-based management information systems allow
project managers to integrate and manage all aspects of a project, including planning, scheduling,
resource allocation, project progress monitoring, and accurate, real-time reporting. By using this
system, organizations can increase efficiency and effectiveness in managing projects.

Research is increasingly focusing on developing an internet-accessible management information
system for project management. Previous studies have discussed the use of the Codeigniter framework
and the prototype method in the creation of project management information systems. The creation of
an information system with capabilities to support overall project management and accessibility for
various user levels is the aim of this research. For project managers to be more productive and efficient,
a web-based management information system must be developed.

Technology has evolved into one of the most important components in all aspects of life, and
these advancements in technology have greatly impacted the management of assignments and projects,
which are always present on campus in lectures. [2] In this digital age, project management faces
a variety of complex challenges. Modern projects increasingly involve multiple parties and require
effective coordination to keep all aspects under control. Key challenges include the complexity of
the project itself, the increasing volume of work with tight deadline demands, lack of collaboration
between team members, and difficulties in managing and storing important project information.

The process of managing a project is known as project management, which includes planning,
organizing, and setting tasks of resources to achieve the desired goals considering time and cost. The
process of managing a project is known as project management, which includes planning, organizing,
and setting tasks of resources to achieve the desired goals considering time and cost. All steps
in the project management process can be properly recorded and tracked, project reports can be
obtained directly and accurately, and resource allocation and time use can be done more efficiently
and effectively[3].
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Platform-based solutions like Tasknest can help solve project management problems. Tasknest’s
features help teams and organizations better manage projects. Tasknest easily creates and organizes
tasks and projects, sets deadlines, and tracks project progress through an easy-to-use dashboard. It
also allows assigning tasks to specific team members, providing automatic reminders for deadlines,
and setting milestones for large projects.

With such diverse features, Tasknest not only helps teams organize and track projects, but
also enables better cooperation and better communication, which makes project management more
organized, effective, and clear. In addition, Tasknest saves time and energy by automating manual
tasks. Tasknest also helps users make better decisions with data analysis and reports.

Tasknest allows users to automate various repetitive tasks, such as checking project tasks, status
updates, and setting reminders. This not only reduces the amount of manual work done but also
lowers the chances of errors. Automation ensures that important work is not overlooked and helps
teams focus on the strategic aspects of the project.

As an effective project management platform, Tasknest offers great benefits to users. With
Tasknest, users can organize their tasks and projects more efficiently, work collaboratively with teams,
and achieve project goals more effectively. Tasknest allows users to easily create and organize tasks
and projects, set deadlines, and track project progress through an intuitive dashboard. The platform
facilitates task assignment to specific team members, ensuring everyone knows their responsibilities,
and provides automatic reminders for deadlines, so tasks can be completed on time.

2. Related Work

Research (Alawi Z. et al 2022) examines the implementation of Trello management tools in
building a Learning Management System (LMS). As a result, using the Trello tool makes it easier to
plan and record activities to be used as a basis for developing a Learning Management System (LMS)
and to monitor the progress of the work of the parties involved during the software development
process[3].

Research conducted at STMIK Amika Soppeng on the Absence Monitoring Application for Field
Work Plus Lectures was conducted by Andi Irfan and Riska 2022. The results of the Plus The Field
Work Lecture Monitoring Application facilitates officers’ recording of student data,make it easier for
supervisors to monitor student attendance, and facilitate the online attendance taking process for
students by storing attendance data in real time. The manual attendance recording methodology is
replaced with this web-based computerized system, which also uses less paper.[4]

For ICT BP Batam, Alzaidi Endi, Afrina, and Pratiwi Hendro Wahyudiono created and imple-
mented a project management application. The purpose of the application is to improve employee
performance by helping them better manage and control projects. The app uses the waterfall model
and aims to ensure timely completion of projects, addressing one of the main problems in project
management. In addition, the app improves the efficiency of task management and collaboration,
allowing people to work together to achieve a common goal. The app also utilizes project management
information systems to determine time, resources, and problem solutions, which are important benefits
of project management. In addition, this research discusses the benefits and drawbacks of the waterfall
model in designing project management applications. [5]

PT eBdesk Indonesia’s software development project involved the design and development of a
task management application by Rauf Fauzan and Irpan Bangga Nugraha. To assist team leaders and
members in managing ongoing projects, this application was created. The application is web-based
and uses a single server to store the application and database. This makes it easy for leaders to keep
track of projects, especially when they are not on-site or in the office. In addition, this app helps in the
creation of daily schedules as it makes it easier to see what has to be done each day and helps manage
risks that may occur during the project.

This task management app makes it easy for team members to report work results through the
information system. This ensures that all reports are recorded and accessible to relevant parties. Team
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leaders and management have the ability to track the progress of the project, assess how far the work
has been completed, and find obstacles immediately. The information provided for analysis and
evaluation is presented in the form of visualizations, which aids better decision-making. Team leaders
can divide tasks and notify members to ensure all know and start working. The system can be accessed
from anywhere, which makes project monitoring easy, especially for leaders who are not on-site or in
the office. The PT eBdesk Indonesia app has features that improve coordination and coordination. [6]

In the paper[7], the author discusses developing interactive web applications using websocket
with Typescript to develop the application. Where the use of Typescript is applied in several parts,
including to encrypt communication protocols, manage the API used, manage application state, namely
by separating communication logic and program logic, and finally to manage communication channels.
The reason for using Typescript in developing interactive websites is because Typescript has a gradual
type system so developers can add data types to existing JavaScript code, is quite popular and easy to
use, and can be combined with React.js so it is easy to integrate with existing frameworks.

Inefficient project data management, delays in data input and lack of data accuracy are problems
for an institution or company. So that a management system is needed to organize and manage the
project data to be more effective and efficient[8]. In the research conducted by Suhada et al., it will
design project management for PT Karya Nusantara Propertindo. In implementing the system, The
agile methodology is used in this study with the assistance of the scrum framework, which includes the
product backlog, sprint backlog, sprint planning, sprint and review, and retrosective. For evaluation
using black box testing in testing the functionality of the system built. The results show that the system
built makes it easier to plan and report required in project management|[8].

A company called PT Santai Berkualitas Syberindo uses technology to create mobile and web
applications. But there are problems with project management during the process of developing these
technologies, so a management system is needed for the project. In the process of developing this
management system, the agile method is used because it can make adjustments to user needs and can
do iterative development. In addition, this management system uses the Laravel framework and React
Native[9].

The results of this research[9] show that the management system built can facilitate the manage-
ment of projects owned by PT Santai Berkualitas Syberindo. And the use of agile methods makes it
easier to develop this management system, because if new features are needed, you only need to create
a new sprint and then incorporate it into the running system.

in the paper [10] Diskopindag Malang City is experiencing problems in project management due
to a less systematic internal structure, resulting in poor scheduling, monitoring, and evaluation. Delays
in completing projects can have an impact on all work in the project and delays in completing projects
can have an impact on all work in the project, so it is necessary to plan with several control tools to
manage activity management such as project scheduling, management of human resources directly
involved in a project.

The solution offered is the implementation of a project management system. This system can
assist in managing activities such as project scheduling and managing employees directly involved in
the project. The system can also help in determining the relationship between activities that should be
prioritized. Use of Project Management Website: The Malang City Diskopindag project management
website helps manage activities, documentation, and reports. Users can add activities, change activity
status, and upload activity documentation. Monthly reports, calendars, and activity searches can also
help in managing activities.

This research found that efficiency in project management can be reduced by managing project
activities more efficiently by using an effective project management system and project management
website. Assurance of Desired Outcomes: Assurance of desired project outcomes can be improved
with an effective project management system and project management website.[10]
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3. Methodology
3.1. Introduction

The development process for the Tasknest app will be covered in this chapter. We’ll look at how
features that efficiently and responsively satisfy user needs are designed, managed, and put into use.
We will first discuss the initial steps in project preparation, including an in-depth literature study
and data analysis that led to the planning of the software build. Next, we will introduce the Agile
methodology, specifically Scrum, as the main framework used to manage the development cycle in
a structured and collaborative manner. By understanding the principles of Agile and its application
through Scrum, we can see how Tasknest aims to deliver maximum value to users through rapid
iteration, adaptation to change, and continuous improvement of product quality. Let’s explore more
about how this methodology provides a strong foundation for Tasknest’s project success.

The literature study was the first stage of the research. Then, data is collected and analyzed
related to various problems that often occur in project management. The results of this literature study
and data analysis are used to determine the planning for software development. The planning results
are used in a web-based application in the final stage.

The purpose of literature research is to obtain in-depth and relevant information and theories that
will serve as the basis and guidelines for the research to be conducted. Articles and books related to
the research topic were selected to be studied before being used as references for the research process.

After collecting the data, an analysis was conducted that focused on the subject of the research:
project management. The project management analysis starts with determining the stages of software
project management and collecting the documents required for software creation. In addition, it is
important to understand the features and use of project management tools, which serve as tools for
coordination and documentation between stakeholders.[3]

3.2. Agile Method

The research method used is agile scrum is one of the SDLC (System Development Life Cycle)
methodologies base on the increment model and iterative This makes the agile method quite flexibel
with changes in the middle of the development process. In the application process, agile requires
a framework that is in accordance with the concept, one of which is scrum. Scrum is one of the
frameworks that can be implemented to support the concept of agile methods.[10]
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Figure 1. Agile Method

Agile methodology is one of the methodologies used for software development. The word Agile
means fast, light, free, and alert. Agile Methodology is a software development that has the same
principles or a methodolody for developing a system with a short time and requires rapid adaption
from developers to change in any form[11]

The following is an explanation of the stages in the agile method:

1. Requirements

In agile software development, making customers accessible is the main point. This is the basis
for quick feedback and communication that leads to a better understanding of the requirements
and development process.

All agile approaches emphasize that talking to users is the best way to get the information needed
for development and to avoid misunderstandings. If something is unclear or unclear, the user or
or developer should try to communicate with the person in charge to avoid indirect knowledge
transfer in particular.

This stage is the stage where the first step done by the development team and also the client
discuss what designs are needed and desired in a software needed and wanted in a software that
will be created.

2. Design

Agile Modelling is one of the agile techniques that heavily uses modelling. Even though modeling
is employed in Agile, it serves a different function. Models are utilized in Agile, for instance,
to convey comprehension of a limited portion of the system that is being developed. Because
they are primarily disposable models that are drawn on paper or a whiteboard and then erased
after serving their purpose, the majority of the models do not make it into the final version of the
system.
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With this practice, agile method is suitable for small to middle size projects. For large and
complex projects, plan-driven method is more suitable because it incorporates a comprehensive
model of software in the design phase

This stage is the stage where the development team designs an application that will be made
based on the previous requirement stage.
3. Development

in this section is the development of a system to the coding stage to implement based on the

requirements and design that have been done in the previous stages to produce a software.
4. Testing

The stage is testing the system that has been made to find bugs in the system that has been made
and to validate input and output whether it is in accordance with what is expected from the

system that has been made.
5. Deploy

This stage hands over the system that has been made for use to end-users by launching by giving

a domain to the system that has been made.
6. Review

The last stage is the stage to ensure that it is running properly and to ensure that the system is
safe from bugs atau error.

According to the Agile Alliance, there are 12 principles in implementing Agile, namely:

. Customer satisfaction is the top priority by producing products earlier than targeted.

. recognizing that needs can change even as growth draws to a close.

. results within a two-week to two-month timeframe.

Throughout the project, business representatives and developers collaborate every day.

Assemble a team of people who are driven to finish the job.

In-person communication is productive and successful.

. The primary indicator of project progress is functional and workable software.

. To keep a positive working relationship going, sponsors, developers, and users must all provide
consistent support.
9. The program becomes more elegant or agile when technical details and smart design are taken

into consideration.

10. Simplicity.

11. Self-organizing teams produce beautiful, functional architecture and design.

12. The team periodically self-evaluates and looks for ways to be more effective and does so promptly.

PN U WN -

These twelve principles form the basis for a process model that has the properties of an agile method-
ology.[? ]
The advantages of using Agile methodology in software development:

1. High Flexibility

Agile allows the development team to change project priorities or needs quickly and efficiently.
Changes are considered natural, and the team is ready to adapt better solutions and strategies as
the project evolves.

2. Rapid Iteration
An iterative approach enables shorter and focused software development cycles. Testable and
assessable increments are directly generated from each iteration or sprint. This allows the team
to refine and improve the product incrementally.

3. Responsive to Change
Agile allows team members, stakeholders, and users to work together and communicate well,
which enables the team to respond to input, feedback, and changes that may occur during the
development process. Therefore, the products created are more in line with customer needs and
expectations.
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4. Improved Product Quality

Agile helps improve product quality with a focus on continuous testing and evaluation. As
the project progresses, developers can fix bugs, enhance features, and optimize application
performance.

5. Stakeholder Engagement

During the development cycle, Agile methodologies encourage stakeholders to actively partici-
pate. This helps ensure that the development team has a good understanding of the stakeholders
needs and expectations, so that the product created can better suit the needs of the business and
end users.

6. Transparency and Clear Responsibilities

7

Agile supports transparency in all aspects of the project, including planning, development, and
testing. To avoid confusion or redundancy, each team member has clear responsibilities for
achieving the goals of the sprint or iteration.

3.3. Framework Scrum

Along with the increasing needs of applications in various sectors, companies, organizations and
others, various methodological needs have also developed. One methodology that is widely used
today is the Scrum framework which is a group of Agile. Scrum is one of the frameworks that agile
demands to be implemented in a way that fits its philosophy. One of the frameworks that can be used
to support the idea of agile processes is Scrum. Scrum was developed by Jeff Sutherland around 1993
with the aim of being a development and management methodology that follows the principles of the
Agile methodology.[12] Scrum helps translate agile concepts into concrete actions. In scrum, sprints
are the most important component. A sprint is a series of activities that lasts no more than 30 days and
includes sprint planning, daily scrums, sprint reviews, and sprint retrospectives.

In implementation process, agile reuiress a framework Scrum is one of the frameworks that can be
implemented to support the concept of agile methods. Scrum serves to make agile principles tangible
into steps. The important a maximum duration of 30 days which consists of several activities, namely,
sprint planning, daily scrum, sprint review and sprint retrospective. [10]

The three main pillars that make up the Scrum structure ensure effective work processes and
results:

1. Transparency

In Scrum, transparency means that every team member and stakeholder should see every
important aspect of the process. Having clear and easily accessible information allows everyone
to understand the state of the project in the same way.

2. Inspection

Inspections are procedures that routinely check Scrum components and progress toward Sprint
goals to find problems or discrepancies with expected goals.
3. Adaptation

Adaptation is the act of making adjustments to processes and products if inspections reveal that
certain aspects deviate from acceptable limits.

There are many advantages to using Scrum in software development, such as:

1. Improving Team Collaboration

Through role assignments and regular events such as Daily Scrum, Sprint Planning, and Sprint
Retrospective, Scrum encourages intensive and collaborative teamwork. As a result, teams
that are more coordinated and communicate with each other tend to work more efficiently and
effectively.
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2. Rapid Adaptation to Change

Scrum works in short iterations, or sprints, so teams can easily shift priorities and change
development direction based on the feedback they receive. This allows projects to adapt quickly
to changing user or market needs, which increases the relevance and value of the resulting

product.
3. Transparency and Visibility

With well-organized artifacts and events, every team member and stakeholder has a full view of
the project’s progress and the work being done. This reduces the chances of misunderstandings
and enables early detection of issues for resolution.

4. Improved Product Quality

During a sprint, Scrum requires teams to continuously check and test their deliverables, which
promotes continuous quality improvement. As a result, the products created become more
reliable and fulfill user needs.

5. Increased Team Motivation

Team members feel more valued and motivated when they have the freedom to manage their
own work. High motivation increases productivity and job satisfaction and creates a more
productive and positive work environment.

3.4. Roles in Scrum

In the Scrum methodology, there are three main roles that are critical to ensuring the successful
development of Tasknest web applications. In using the Scrum framework for app development [12],
the app development team members are divided into three roles as follows:

1. Product Owner

A product owner is not managing the program or a project manager; they ensure that the
development team delivers the most value to the business. They also need to be an individual.
The role of the product owner is crucial for the success of scrum because it serves as a mediator
between the team and other stakeholders. [13]

No development team wants mixed guidance from multiple product owners. Moreover having
multiple product owners may create confusion for both the team and the stakeholders and can
lead to delays in the sprint cycle. It can be said that in companies that use scrum, the tasks and
responsibilities of the particular Product Owner are never the same. The role of the Product
Owner is the most complex one regarding the procedure being followed.

The Product Owner is the person responsible for the vision and goals of the Tasknest project.
They bear accountability for:

(a) Developing and overseeing the Product Backlog, which includes a prioritized list of fixes,

changes, and features required for the application.
(b) Communication with stakeholders such as management, users, and the development team

to ensure that business and user needs are covered in the Product Backlog.
(c) Using market analysis and stakeholder comments to make strategic decisions on features

and direction of application development.
2. Scrum Master

The Scrum Master is sometimes referred to as the project manager who leads by coaching,
teaching, and supporting the team rather than directing and controlling. They are also responsible
for ensuring that Scrum values, practices, and rules are implemented and enforced, and they
look for ways to fine-tune their practice of the process.

A Scrum Master is not a project manager. Project managers don’t really have a place in the scrum
methodology. The project manager role within Scrum ceases to exist as its responsibilities are
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moved to the other Scrum roles. A scrum team controls its own destiny and self-organizes their
work. Some Scrum projects may have both a Scrum Master and a project manager and in some
cases where the project is too large using a Scrum of Scrums approach might have a program
manager working with multiple Scrum Masters. [13]

In Tasknest projects, the Scrum Master serves as the team leader and is responsible for the proper
implementation of Scrum practices. The Scrum Master also assists the application development
team members in implementing the Scrum framework in the application development process.
By using the Scrum framework every sprint journey can be monitored properly, whether there
are obstacles during the sprint or the sprint can run well. If there are obstacles, a review of the
sprints that did not run as it should.[12]

The Scrum Master’s responsibilities include:

(a) Assisting with daily scrum, sprint retrospective, review, and planning.
(b) Addressing issues that impede the development team’s progress, such as organizational,

technical, or communication issues.
(c) By applying Scrum best practices, you can help the team stay focused on Sprint goals and

improve overall performance.
3. Development

Scrum teams are sustainable development practice teams. The most effective scrum teams are
close-knit, co-located, and usually consist of seven people, plus or minus two. The team is cross-
functional, has all the skills needed to create improvement, i.e. team members have different
skill sets, and coach each other so that no one person becomes a bottleneck in the completion of
the work. Strong scrum teams approach their projects with a clear attitude. a clear "we" attitude.
All team members help each other to ensure a successful sprint completion. [13]

The technical group in charge of creating the Tasknest application is called the development
team. The members of this team are:

(a) The task of designing a user interface that is aesthetically pleasing, intuitive, and responsive

falls on front-end developers.
(b) The business logic, database, and server functions that underpin the application’s general

functionality are created by back-end developers.
(c) Quality Assurance (QA) Engineers: Responsible for thoroughly testing the application

to ensure that there are no errors or bugs, and that the application operates according to
specifications.

3.5. Artifacts in Scrum
3.5.1. Product Backlog

A list of all the features, fixes, modifications, and other tasks needed to produce the entire product
is called the product backlog. In a project on Tasknest, this could include:

1. Key features such as creating, deleting, or updating task lists.

2. Ability to add and manage team members.

3. Functionality to add labels, attachments, and comments to each task.
4. Ability to create checklists within each task.

Product Backlog is created based on inputs from the development team, stakeholders, and users.
Business value, user needs, and technical characteristics determine the priority of each item. Items
with the highest business value or most important user needs are usually given higher priority.
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3.5.2. Sprint Backlog

A list of tasks chosen from the Product Backlog to be completed in a single Sprint is called the
Sprint Backlog. The Sprint Backlog for a Tasknest project may include:

1. Implementation of functions to create, delete, and edit task lists within a Sprint.

2. Addition of collaboration features, such as a notification system or integration with other appli-
cations.

3. User interface optimization to improve user experience.

The Sprint Backlog is arranged according to the Product Backlog’s item prioritization system.
Based on the team’s capability and the Sprint goals, the Product Owner and the development team
collaborate to choose the things that go into the Sprint Backlog. Every item in the Sprint Backlog must
also be able to be finished in a single Sprint.

3.5.3. Increment

An increment, on a Tasknest project, can be: Increments are the result of work completed during a
Sprint:

1. New functionality that has been implemented, such as a feature to add team members to a task
or a notification system for users.

2. Enhancements to existing functionality, such as performance improvements or user interface
improvements.

3. Bugs fixed and features updated according to user feedback.

Each item in an Increment must be fulfilled before it is considered complete according to the
"Done" criteria. For example, for the feature of adding team members, the "Done" criteria may include:

1. The feature has been implemented and thoroughly tested.
2. User documentation and code documentation have been updated.
3. There are no significant bugs or issues affecting the user experience.

3.6. Research Framework

To ensure that the research conducted results in a cohesive, informative, and methodologically
sound piece of writing, a conceptual structure known as a research outline helps writers conduct
research in a systematic and organized way. The following is a research framework created to help
writers conduct research so that their work remains intact and informative.
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Figure 2. Research Framework

3.7. Research Methods

In the process of creating the Tasknest application, we will use the Scrum method. Here are the
steps in making the application and its explanation:

1. Product Backlog

Collected data by observing in person and asking users about their needs and preferences for the
Tasknest app. The result was a list of backlog items that included key features such as creating,
editing and deleting tasks, the ability to add team members, notification system integration and
more.

2. Sprint Backlog

Creation of a prioritized and sorted list of backlog items to be worked on in the first sprint stage
of Tasknest application development. Backlog items are selected based on priority and estimated
processing time to produce products that meet user needs.

3. Sprint Planning

Design the manual process flow, system architecture, system workflow, and database design
required for the Tasknest application. Plan the number of sprints required based on the sprint
backlog and estimate the processing time for each sprint.

4. Sprint

Created a list of backlog items based on the established sprints, focusing on developing key
Tasknest features using technologies such as Next.js for the front-end, TypeScript for the pro-
gramming language, Tailwind CSS for user interface design, and MongoDB for the database.
Integration with Liveblocks to enhance real-time collaboration capabilities.

5. Review and Retrospective
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Evaluate and test the features developed for Tasknest after each sprint. Conduct retrospective
sessions to evaluate the development process, identify lessons learned, and plan improvements
for the next sprint.

All of these steps are performed iteratively in a sprint cycle, which allows for flexible changes
and results that meet user needs. The Scrum method ensures that the development team works well
together, while the advanced technology used to develop the Tasknest app helps ensure that users
have an optimal and satisfying experience.

3.8. Data Collection Technique

Data Collection

A 4
Interviews Observation Literature Review
l A 4 l
Understanding User Needs Workflow and Challenge Identification Technology and Best Practices Analysis

Figure 3. Data Collection Technique

1. Interview

Interviews with potential users of the Tasknest application, including project managers, team
members, and other stakeholders, were conducted both face-to-face and through communication
media such as video calls or emails. The purpose of these interviews was to gather information
on user needs and preferences related to task management and team collaboration.

2. Observation

When conducting field research with a potential user group, the author makes direct observations.
The purpose of these observations was to determine how users currently manage tasks and
work together, as well as to discover workflows and needs that may not be revealed through
interviews. Analysis was conducted to ensure that the Tasknest app meets the needs of users
and solves their day-to-day problems.

3. Literature Study

The author conducted a reference search from various sources, including books and articles found
on the internet. This study aims to provide a solid foundation and information on best practices
in the creation of web-based task management applications, as well as relevant technologies
such as Next.js, TypeScript, Tailwind CSS, MongoDB, and Liveblocks. The study also includes an
analysis of similar applications, such as Trello, to find important features and opportunities for
innovation.

3.9. Data Testing Technique

We'll employ the black box testing approach in this study. Black box testing is a type of software
testing that examines an application’s functionality according to predetermined standards without
examining its internal workings or source code. This test checks the input and output of the system
and ensures that the application operates as expected.

Black Box Testing Steps for Tasknest Application:

1. Feature Identification and User Specifications
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Identified all features of the Tasknest app, including task creation, editing, and deletion, team
member addition, notification integration, and other features. As a result of observations and
interviews, each feature was outlined with user-desired specifications.

2. Test Plan Preparation

Create a list of test scenarios that includes scenarios for each feature. This plan includes the input
data used for testing, the procedures performed, and the expected results.
3. Test Data Generation

The test data comes from relevant user data for the application. It includes various cases such as
valid data, invalid data, and boundary data to ensure that the application handles all possible
inputs correctly.

4. Testing Implementation

Performed testing by entering experimental data into the Tasknest application and examining
the results. Each feature is thoroughly tested to ensure that it functions according to user
specifications.

5. Evaluation of Test Results

Checking the test results by comparing the resulting output with the expected one. If there
is a discrepancy, the author notes the problem or bug and notifies the development team for
improvement.

6. Retesting

After making the fixes, retesting is done to ensure the issues have been fixed and the features are
working correctly.

In a software development model, of course, a management information system is needed to
organize all these processes, including the scrum method, so a project management information system
or Project Management System emerged. Project Management System is a management information
system that focuses on controlling or managing a software project that will be developed. The project
management system is a way of managing a software project by planning, organizing, and managing all
the necessary aspects. In the project management system there are several aspects, namely: Estimation
of activities, scheduling, budget management for software development, allocation of human resources,
quality management or quality of software developed, risk management, management in making
decisions for the future.

4. Result and Discussion
4.1. Planning Using Scrum

4.1.1. Product Backlog

It is very important to have a clear picture of all the features, improvements and changes that will
be made during the product development of the Tasknest app. Therefore, the basis of our development
is based on the Product Backlog. This backlog includes important features such as task management,
team collaboration, notification integration, and infrastructure and technical improvements. By doing
so, we can ensure that the Tasknest app meets users’ needs well.

Table 1 that is The Product Backlog is a list of all the features, fixes, changes, and other tasks
required to develop a complete product. For the Tasknest project, this may include the following items:


https://doi.org/10.20944/preprints202406.2054.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 29 June 2024 d0i:10.20944/preprints202406.2054.v1

15 of 38
Table 1. Product Backlog
No | Backlog Item Category Priority
1 | Create, delete, and edit task lists Main Feature High
2 | Add and manage team members Main Feature High
3 | Real-time collaboration sync using Liveblocks Main Feature High
4 | Integration with notification system Main Feature High
5 | Add labels, attachments, and comments to each task Main Feature Medium
6 | Create checklists in each task Main Feature Medium
7 | User login and authentication management Main Feature High
8 | Ul optimization for enhanced user experience Improvement Medium
9 | Performance and responsiveness enhancement Improvement Medium
10 | Refinement of collaboration features Improvement Medium
11 | Database design using MongoDB Technical and Infrastructure High
12 | Front-end implementation using Next.js and Type- | Technical and Infrastructure High
Script
13 | User interface design using Tailwind CSS and Figma | Technical and Infrastructure | Medium

Prioritization will determine the duration of each sprint. The scale of priorities includes (1) High
Priority: sprint duration 12-14 days; (2) Medium Priority: sprint duration 10-12 days; (3) Low Priority:
sprint duration 7-9 days.

User Story and Acceptance Criteria

User Story 1: Task List Management
As a user, I want to create, delete, and edit task lists So that I can manage my tasks efficiently.
Acceptance Criteria

1. User can create a new task list with a unique name.
2. User can delete an existing task list.
3. User can edit the name of an existing task list.

User Story 2: Team Member Management

As a user,I want to add and manage team members So that I can collaborate with my team
effectively.

Acceptance Criteria

1. User can invite new team members via email.
2. User can remove team members from the team.
3. User can assign roles and permissions to team members.

User Story 3: Real-time Collaboration

As a user, I want to have real-time collaboration sync using Liveblocks So that my team and I can
work simultaneously without conflicts.

Acceptance Criteria

1. Changes made by one user are instantly visible to all other users.
2. Users are notified of any conflicts in real-time.
3. Collaboration data is saved and retrievable.

User Story 4: Notification System Integration

As a user,] want to integrate with a notification system So that I can receive updates and alerts
about task changes.

Acceptance Criteria

1. Users receive notifications for task assignments.
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2. Users receive notifications for task status changes.
3. Users can customize their notification preferences.

User Story 5: Task Enhancements

As a user,I want to add labels, attachments, and comments to each task So that I can provide more
context and details.

Acceptance Criteria

1. User can add and edit labels for each task.
2. User can upload and attach files to a task.
3. User can add, edit, and delete comments on a task.

User Story 6: Checklists in Tasks
As a user,] want to create checklists in each taskSo that I can break down tasks into smaller steps.
Acceptance Criteria

1. User can create a checklist within a task.
2. User can mark checklist items as complete or incomplete.
3. User can reorder checklist items.

User Story 7: User Authentication

As a user,] want to have secure login and authentication management So that my account and
data are protected.

Acceptance Criteria

1. User can register with an email and password.
2. User can log in using their credentials.
3. User sessions are managed securely.

User Story 8: UI Optimization

As a user,] want to have an optimized user interface So that I can have an enhanced user experi-
ence.

Acceptance Criteria

1. UI components are responsive and adapt to different screen sizes.
2. Ul design follows best practices for usability.
3. Ul performance is optimized for fast loading times.

User Story 9: Performance Enhancement

As a user, I want to have an application with improved performance and responsiveness So that I
can use the application without delays.

Acceptance Criteria

1. Application load times are minimized.
2. Actions within the application are processed without noticeable lag.
3. System resource usage is optimized.

User Story 10: Collaboration Features Refinement

As a user, | want to have refined collaboration features So that my team can work together more
effectively.

Acceptance Criteria

1. Collaboration tools are intuitive and easy to use.
2. Feedback from users is incorporated into collaboration feature improvements.
3. Collaboration features are thoroughly tested for usability.
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User Story 11: Database Design

As a developer,I want to design the database using MongoDB So that data is stored efficiently
and can be accessed quickly.

Acceptance Criteria

1. Database schema is designed according to application needs.
2. Data operations are optimized for performance.
3. Database design supports scalability.

User Story 12: Front-end Implementation

As a developer,I want to implement the front-end using Next.js and TypeScript So that the
application is robust and maintainable.

Acceptance Criteria

1. Front-end components are built using Next.js.
2. TypeScript is used to ensure type safety.
3. Front-end implementation follows best practices and coding standards.

User Story 13: UI Design

As a designer,I want to design the user interface using Tailwind CSS and Figma So that the Ul is
visually appealing and consistent.

Acceptance Criteria

1. Ul designs are created in Figma.
2. Tailwind CSS is used for styling the components.
3. Ul design is consistent across the application.

4.1.2. Sprint Backlog

Here is the pre-designed Sprint Backlog for the Tasknest application development. It outlines
the tasks to be performed in each sprint, as well as the estimated time and the person in charge of
each task. This Sprint Backlog is organized by considering the prioritization of all items in the Product
Backlog, so that the specific goals of each sprint can be achieved.

Sprint Backlog 1
Table 2. Sprint Backlog 1
No | Backlog Item Estimation | Responsible
Time
(days)
1 | User login and au- 5 Front-End Developer
thentication manage-
ment
2 Create, delete, and 7 Full-stack Developer
edit task lists
3 | Add and manage 5 Full-stack Developer
team members
4 | Database design us- 3 Back-end Developer
ing MongoDB

Sprint Backlog 2
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Table 3. Sprint Backlog 2

ID | Backlog Item Estimation | Responsible
Time
(days)
1 | Real-time collabora- 8 Full-stack Developer
tion sync using Live-
blocks
2 | Optimize user inter- 6 UI/UX Designer
face for improved
user experience
3 | Integration with noti- 4 Back-end Developer
fication system
Sprint Backlog 3
Table 4. Sprint Backlog 3
ID | Backlog Item Estimation | Responsible
Time
(days)
1 Add labels, attach- 6 Full-stack Developer
ments, and comments
to each task
2 | Create checklists 4 Full-stack Developer
within each task
3 | Improve application 5 Full-stack Developer
performance and re-
sponsiveness
Sprint Backlog 4
Table 5. Sprint Backlog 4
ID | Backlog Item Estimation | Responsible
Time
(days)
1 | Enhance collabora- 7 Full-stack Developer
tion features
2 | Implement front-end 8 Front-end Developer
using Nextjs and
TypeScript
3 | Design user interface 5 UlI/UX Designer
using Tailwind CSS
and Figma

4.1.3. Sprint Planning

d0i:10.20944/preprints202406.2054.v1

In Sprint Planning, each backlog item from the Product Backlog that enters the Sprint Backlog
is given an estimated time to complete and assigned a responsible person. The status "Not Started"
indicates that the backlog item has not been started and will be worked on during the sprint. After
completion, the status will be updated according to the progress of the work.

Sprint Planning 1
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Backlog Item

Estimation
Time
(days)

Status

Login feature and
user authentication
management

5

Completed

Creating, deleting,
and editing task lists

Completed

Adding and manag-
ing team members

Completed

Designing database
using MongoDB

Completed

Table 7. Sprint Planning 2

Backlog Item

Estimation
Time (days)

Status

Real-time collab-
oration synchro-
nization  using
Liveblocks

8

Completed

User interface op-
timization to en-
hance user experi-
ence

Completed

Integration with
notification sys-
tem

Completed

Table 8. Sprint Planning 3

Backlog Item

Estimation
Time (days)

Status

Adding labels,
attachments, and
comments to each
task

6

Completed

Creating  check-
lists within each
task

Completed

Performance
enhancement
and application
responsiveness

Completed
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Table 9. Sprint Planning 4

No | Backlog Item Estimation Status
Time (days)
1 | Refining collabo- 7 Completed

ration features

2 | Implementing 8 Completed
front-end using
Next.js and Type-
Script

3 | User interface 5 Completed
design using
Tailwind CSS and
Figma

Sprint Planning 5

Table 10. Sprint Planning 5

No | Backlog Item Estimation Status
Time (days)

1 | Testing and de- 5 Completed
bugging the entire
application

2 | Preparation 7 Completed
of  comprehen-
sive Tasknest
application docu-
mentation

3 | Preparation for 5 Completed
Tasknest applica-
tion launch

4.1.4. Review and Retrospective

Sprint 1 Review : We successfully completed all backlog items planned during this Sprint. The Front-
end Developer successfully implemented the user login and authentication management features. We
also successfully completed backlog items related to creating, deleting, and editing task lists, as well as
adding and managing team members. Every deployed feature was thoroughly tested and found no
issues. So far, Sprint 1 is going well and in line with expectations.

Sprint 1 Retrospective: During the evaluation session, we found some areas for improvement.
Although the backlog items have been resolved, we realized that the estimated timeline should be
improved to be more reasonable. We also found some ways to improve communication between the
development team to enhance collaboration. We have plans to improve these things in the next Sprint.

Sprint 2 Review: In this Sprint, we successfully completed the backlog item related to real-time
collaboration synchronization using Liveblocks, which has been well implemented and tested to ensure
that the feature works properly. However, due to some technical constraints that needed to be resolved
first, we have not yet started the backlog items related to user interface optimization.

Sprint 2 Retrospective: In the retrospective session, we found that the technical obstacles encoun-
tered affected the progress of certain backlog items. We talked about more efficient ways to overcome
those obstacles in the next Sprint. Also, we emphasized how important it is for team members to
communicate more freely and proactively to avoid similar issues in the future.
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Sprint 3 Review: In this Sprint, we successfully completed the backlog items related to the
creation of labels, attachments, and comments for each task; however, the backlog items related to the
creation of checklists for each task were still not started as some priorities needed to be reviewed.

Sprint 3 Retrospective: In the retrospective session, we revisited the priorities of the backlog
items and found that some items needed a change in priority to optimize progress for the next Sprint.
We also discussed ways to ensure that pending backlog items can be efficiently completed soon.

Sprint 4 Review: We successfully completed the backlog items for this Sprint, which included
enhancements to collaboration features and front-end implementation with Next.js and TypeScript.
These features were tested and improved based on user comments.

Sprint 4 Retrospective: In the retrospective session, we evaluated the progress we had made in
this Sprint and also found some things that needed improvement. We also discussed ways to improve
the quality of testing and speed up the development process in the next Sprint.

Sprint 5 Review: We successfully completed the backlog items related to testing and debugging
the Tasknest app in its entirety during the last Sprint. We also managed to create full documentation of
the app in preparation for launch.

Sprint 5 Retrospective: In the final evaluation session, we congratulated the team for their efforts
to complete this project. In addition, we assessed any lessons learned during the development process
and planned a strategy for future maintenance and improvement of the application.

4.2. System Design Analysis

4.2.1. Usecase Diagram

Figure 4 is a use case diagram which is one of the various types of UML (Unified Modeling
Language) diagrams that describe the interaction relationship between the system and actors. Use
cases can describe the type of interaction between the system user and the system.

In this TaskNest application system design, there will be two actors whose roles are admin and
members. The first step is that both admins and members will log in first. The user who creates this
workspace will act as an admin actor. The admin actor has the authority to add team members, create
tasks, manage task lists (list of details that must be done in one task), and delete workspaces. Members
added by the admin actor will act as member actors, which only have the
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Add Team
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Manage List Task

Delete Workspace

Figure 4. Usecase Diagram

4.2.2. Activity Diagram

Activity diagram is a diagram that can model the processes that occur in a system. The process
sequence of a system is described vertically. Activity diagram is a development of Use Case that has a
flow of activities.

Figure 5 shows the overall activity for users as admins and users as team members. The first step
that users must do is to log in or register first using a google account.
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Figure 5. Activity Diagram Login

Figure 6 is an activity diagram for users as admins. Admins can create new boards or select
existing boards. Furthermore, the admin can manage the board such as creating new columns and
selecting new columns, where one column will have one or many cards that can be added, edited and
deleted. In addition, the admin also accesses the board settings, which includes a section for adding
members and deleting boards.
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Figure 6. Activity Diagram User as Admin

Figure 7 is an activity diagram for users as team members. Team members select an existing board
and manage the board such as creating new columns and selecting new columns, where one column
will have one or many cards that can be added, edited and deleted.
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Figure 7. Activity Diagram User as Team

The board is a task workplace that is used to accommodate all groupings of tasks that must be
completed, in which there are one or more columns. Then for the column itself is a task that must be
completed, in which there are one or more cards. Meanwhile, cards are more detailed details of the
column (task) that must be managed.
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4.2.3. Sequence Diagram

Sequence diagram is a description of the interactions that occur in the system. By analyzing these
diagrams, we can understand the overall workflow of the system and discover the interactions needed
to efficiently execute the system’s functionality. It also shows how messages are sent and received
between objects in the system, as well as the order of execution of those messages. Therefore, this
diagram not only serves as a tool that helps in understanding the concepts, but also serves as a guide
for building and implementing efficient and effective systems.

Figure 8 is a user login sequence diagram. Broadly speaking, this diagram is a process of
interaction flow between the user, web tasknest, google authentication service, and also the database.
In the process, users use their google account to login or register.

Web Tasknest GoogleAuth Database
se ; :
i access the login page _E_ :
> Redirect google to login !
NG
displays google login page
: displays google (____?_Y__q__g____g__?_g -----
_< ....................

select google account

>

send google account

login page E

verification google account

login successful

redirects to
dashboard page

-
1
1
:
: restore user data
'
:
:
:
:
:
:
:
:
'

.___________i

Figure 8. Sequence Diagram Login

Figure 9 is a sequence diagram of creating a new board for users as admins. This diagram shows
the interaction flow between the dashboard, board, and database. The user will access the dashboard
page which will present the "create new board" option. Then the new board data will be stored in the
database and the new board will appear on the dashboard page.
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Figure 9. Sequence Diagram Create New Board

Figure 10 is a sequence diagram of adding members for users as admins. Broadly speaking, this
diagram shows the flow of interaction between the settings page and the email service. Admin can
add team members to join the project being worked on, which in this case is the board. Admin adds
team members by inviting them using the email of each team member, when the member accepts the
invitation then the team member can join and manage the board together. Note that adding team
members can only be done by admins.
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Figure 10. Sequence Diagram Add Team Members

Figure 11 is a sequence diagram of deleting the board for users as admin. Broadly speaking, this
diagram shows the flow of interaction between the settings page and the database. The board deletion
process can only be done by the admin, where this process starts from the admin selecting the delete
button then in the database section all data related to the board will be deleted.
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Setting database

Select setting |
»L

setting page appears

click button delete board

-

delete board data

delete boar data
board data b SRR

successfully deleted

Figure 11. Sequence Diagram Delete Board

Figure 12 is a sequence diagram of selecting a board for users, either users as admins or users as
team members. This diagram shows the interaction flow between the dashboard, board, and database.
Users will access the dashboard page which will present existing boards that can be selected. Then the
board data will be retrieved from the database and later the display and contents of the board selected
by the user will appear.

Dashboard Board Database
$ . T T

Select board

1
1
1
1
-

retrieve data board

retrieve data board

A 4

return board

display board

selected board appears

Figure 12. Sequence Diagram Select Board

Figure 13 is a sequence diagram of managing the board for users, either users as admins or as
team members. Broadly speaking, this diagram shows the flow of interaction between the board and
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the database. When one of the boards is successfully selected, it will trigger the board management
process. This management process can include creating columns and adding cards. Changes made
by the user will be stored in the database, which will then be displayed directly to the user. This
interaction allows users to directly manage the board according to the team’s needs.

i board database
ser

manage board (create column, add card)_i_

’
save changes

changes are saved

Figure 13. Sequence Diagram Manage Board

4.2.4. Entity Relationship Diagram

Entity Relationship Diagram (ERD) is a structural diagram used to design a database. ERD will
describe the data stored in a system as well as its boundaries. ERD has three main concepts: Entities,
attributes and relationships. [14]

The Entity Relationship Diagram shown in Figure 14 is a diagram to illustrate the database design.
The primary entities included in the system’s scope and their relationships are depicted in the ERD
diagram using a number of connectors and symbols. These are two major pieces of information. In this
TaskNest design, there are six entities, including users, accounts, sessions, boards, columns, and cards.
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User Session Columns
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name sessionToken FK | boardld
email —>» FK | userld name
image expires index
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PK | Id PK | id
- Cards
provider name
PK | id
type FK | userld
. FK | columnld [€<—
providerAccountld createdAt
title
accessToken
. description
expiresAt
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token_type
id_token
FK | userld €

Figure 14. Entity Relationship Diagram

4.3. Implementation

At this stage, the system implementation is carried out using the agile method and combined
with the design of the website interface with logic and algorithms using the Typescript program-
ming language. The following are the results of the implementation of a web-based system for task
management.

4.3.1. Landing Page

Figure 15 is a landing page, which is a web page marked with a Call-to-Action (CTA) button for a
specific purpose. On the landing page of the TaskNest website, there is a CTA button that will direct
users to log in or register on the application using a google account before accessing the system.
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The all-in-one solution for

Team collaboration.

Figure 15. Landing Page

4.3.2. Dashboard Page

Figure 16 is the dashboard page, which is the initial display when successfully logged in which
functions as a central control where users can easily access the boards. This page will display one or
more task boards and can add new boards.

1 [ Logeut ]

Your boards
Demo

Create new board

Figure 16. Dashboard

4.3.3. Board Page

This board page is the task page, which will be divided into several sections including

e Column
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This column section shown in Figure 17 is a display of the categories of tasks to be completed.
The columns are unlimited in number, so they can be customized according to the team’s needs.
One column will consist of one or more cards later.

N

Board: PPL

Tugas

caraname

Figure 17. Column

e Card

Figure 18 shows that for each card in each column, edits can be made which in this case can
change the card title or delete the card.

N

Board: PPL

Board Settings

Edit name: Project

Tugas Demo

“

Web

CANCEL EDIT
card name

Figure 18. Card
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¢ Pop-up Card
Figure 19 is the pop-up view when clicking on one of the cards. What can be done in this section
is to add a detailed description of the card, and also add comments if needed.

Logout
1.1
Board: PPL Desain [Boee] ettogn
Descriptior
" Column name:
Tugas Project.
T BJ|/]|Y]|H
Desain Web
Comments
Desain Demo

«card name card name

Figure 19. Pop-up Card

4.3.4. Setting Page

Figure 20 is a settings page that can only be accessed by teams that act as admins (users who create
boards). On this page there are two actions that can be performed, namely adding team members and
deleting boards that have been created.

I8
Access to board

]
Add email

Figure 20. Setting
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4.4. Testing

In this research we will use the black box testing method. Black box testing is a software testing
method that checks application functions based on predefined specifications without looking at the
internal structure or source code of the application. This test checks the input and output of the system
and ensures that the application operates as expected.

1. Testing the Login Feature

This test involves clicking the login button and entering the user’s email and password. The
expected result is that users can enter the main page (Home Workspace). The test shows that
after login, the user is directed to the Home Workspace, as expected.

2. Selecting an Email Address for an Account

Testing is done by selecting an email to be used as an account. The expected result is that
users can log in to the Home Workspace. The test shows that after entering the email, the user
successfully enters the main page, as expected.

3. Home Workspace Display

This test verifies whether after logging in, users can see the Home Workspace with features such
as Boards, Logout, and username display. The results show that all these elements appear as
expected.

4. Create New Board

Testing involves clicking the "Create Board" button and entering a new board name. The
expected result is the appearance of the new board. The test results show that the new board
was successfully created and displayed, as expected.

5. Input Name Board

In this test, the user enters a name for the new board and clicks the "Create Board" button. The
expected result is that the new board appears. The test shows that the new board is successfully

created and displayed, as expected.
6. Input Column Name on Board

The test involves adding a column to the board by filling in the column name and clicking the
"Create Column" button. The expected result is that a new column appears on the board. The
test shows that the column was successfully added as expected.

7. Input Card Name on Board

The user enters the name for the new card in the column and clicks enter. The expected result is
that the new card appears in the column. The test shows that the card is successfully added as
expected.

8. Delete Column Testing

Testing is done by clicking three dots on the column and selecting "Delete Column". The expected
result is that the column and the cards in it disappear. The test shows that the column was
successfully deleted as expected

9. Board Setting Testing

This test involves clicking on "Board Setting" and ensuring features such as "Access", "Add
Email", and "Delete Board" appear. The expected result is that these features appear accordingly.

The test shows that all features appear as expected.
10. Testing the Addition of Access Holder Email

This test involves adding an email to grant access to other users. The expected result is that the
added email appears in the board access list. The test shows that the email is successfully added
and appears in the access list as expected.
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11. Delete Board Testing

This test is done by clicking the "Delete Board" button. The expected result is that the board is
deleted from the Home Workspace. The test shows that the board was successfully deleted as

expected.
12. Logout Feature Testing

This test involves clicking the logout button. The expected result is that the user returns to the
login page. However, testing shows that there is still access denied when logging out on the
board page, so the results are not clear.

13. Card Description Input

This test involves adding a description to the selected card. The expected result is that the
description appears on the card. The test shows that the description is successfully added and
appears on the card as expected.

4.5. Discussion

In an increasingly digital age, collaboration in group work is one of the main challenges for
students. This article explores the various obstacles faced in group tasks, as well as innovative
solutions that can help improve the effectiveness and efficiency of teamwork. Here are some of the
main points discussed in the article.

1. Challenges in Group Work Tasks

This article highlights the various challenges faced by students when working on group assign-
ments. These challenges include differences in schedules between team members, which often
makes coordination and meetings difficult to organize. In addition, interpersonal conflicts often
arise, whether due to differences in views, working styles, or inequalities in each member’s
contribution. All these factors can disrupt team productivity and hinder the achievement of
optimal learning outcomes. This article explores the impact of these challenges and how they

affect group dynamics and project outcomes.
2. The Importance of Effective Project Management

This discussion covers the importance of implementing effective project management as a
solution to overcome challenges in group tasks. Good project management helps organize tasks,
set deadlines, and ensure that each team member knows his or her responsibilities. With a
structured project management strategy, teams can improve collaboration, reduce conflict, and
ensure that the project goes according to plan. This article emphasizes the importance of project
management in creating a more productive and harmonious work environment.

3. Tasknest Implementation

This article introduces Tasknest as an innovative project management solution specifically de-
signed to address the challenges faced by students in group work. Tasknest offers a range of
features to help teams organize tasks, track project progress, and improve communication be-
tween team members. With an intuitive interface and tools designed to improve work efficiency,
Tasknest helps teams stay organized and focused on their goals.

4. Agile and Scrum Methodologies

The discussion also covered the use of Agile methodology and Scrum framework in the devel-
opment of Tasknest. The Agile methodology offers great flexibility, allowing teams to adapt to
changing and dynamic project needs. The Scrum framework, as part of Agile, supports rapid
iteration and continuous improvement through structured sprints. This article explains how the
application of Agile and Scrum in Tasknest helps teams to work more responsively, with a focus
on collaboration and quick results.

5. Testing and Implementation Results
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This section discusses the results of the black box testing conducted to ensure that Tasknest
functions as expected. These tests show that the Tasknest system is stable and effective in
supporting project management. In addition, this article also outlines the key features of Tasknest,
such as task list management that allows teams to easily create, organize, and prioritize tasks.
The real-time collaboration feature enables immediate communication and cooperation between
team members. User authentication ensures data security and privacy, while UI optimization
provides a seamless and intuitive user experience. The results of this implementation show that
Tasknest is an effective tool in helping teams achieve their goals more efficiently and organized.

5. Conclusions

The challenges faced by students in group work tasks and emphasized the importance of effective
project management. Tasknest was introduced as a project management platform that helps teams
organize tasks, track progress, and improve communication. The development of Tasknest uses
the Agile methodology and Scrum framework, which offers high flexibility, rapid iteration, and
responsiveness to change. The system implementation was done with Typescript programming
language and tested using black box testing, which showed that the system functions as expected. The
main features of Tasknest include task list management, real-time collaboration, user authentication,
and UI optimization. Overall, Tasknest was successfully implemented and tested, showing great
potential in improving the effectiveness of student group work.
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