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1 Introduction The present study is structured into four
In the last decade, software development teams have chapters that are also split into subchapters, to
focused on shortening up the time frame from the efficiently organize the information and facilitate

moment a product starts as a concept to the moment the understanding of the text. The first chapter is
it reaches the market. Mostly, these software entitled “Presentation of the Domain” and is focused

development teams have accomplished this goal in on describing the area the present paper is part of,
impressive ways, and this short time frame is and a comparison is made between this new tool and
possible due to Agile. Considering that nowadays IT other similar tools on the market. The second

companies are open to change from a fixed mindset chapter, “Scrummer Application”, describes all the
to an agile mindset, the present study proposes a functionalities of the tool and the technologies used

software solution that helps them, offering an easier in developing the web application. The third chapter
way of getting successfully through the Agile has in scope validations that support this study, and
Transformation. Since Agile is only an umbrella for a survey that was conducted to better understand
several software development frameworks, this this anlple. Lastly, the fourth chapter provides the
article follows only one of them, which implements conclusions and future work that can be done to
and amplifies the principles and values of the Agile enhance the present Application.
Methodology. This framework is called Scrummer,
and it represents the foundation of this study.

The software tool will provide a smoother 2 Methodology
workflow for going through all the phases of a

software project by incorporating elements of 2.1 Presentation of the Domain Agile
iterative and continuous development. The system is Methodology

formed of a web-based application that can be Before defining what Agile Methodology is, we
accessed from any browser, and it automates the need to travel back in time to understand where the
interactions between the members of a software agility concept came from and what the reasons
development project by facilitating the management behind its creation were. One of the main reasons is
of the tasks that occur when analyzing, change. The need for change in the software
implementing, and testing new software. development cycle arose because, no more than 30
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years ago - changes or additions along the way were
not possible. The Waterfall Methodology that was
used in the past did not allow any changes as the
team had to stick to the fixed requirements that were
set from the beginning. This led to problems not
only on the client side but also on the development
side. On the client side, the product could take years
before going out to the market and when it finally
did, most of the time, it was outdated and no longer
a strong fit for the market. On the development side,
a lot of teams just abandoned their projects on the
way, leading to numerous unfinished products and a
waste of resources.

Based on the previous issues, software
development teams started to change their way of
planning and delivering new products back in the
1990s. Throughout this period, various development
methods like Scrum, Extreme Programming,
Feature-Driven Development, Pragmatic
Programming, and Rapid Application Development
were introduced. The common principles between
these methods are flexibility and less planning
beforehand. All these models are the first and
earliest approaches in Agile history.

Finally, in the 2000s, a group of software
developers came up with some new ideas on how to
build new software and launch it to market faster
and more successfully.

The two main matters that they thought would
achieve these goals were gathering feedback from
the users to continuously improve the product and
shortening the gap between the moment a product is
developed and the moment it is delivered to the
client. The second important moment in Agile
history was when the same group of software
developers gave rise to the “Agile Manifesto”,
which was a great decisive moment. At this
moment, the four values and the twelve principles of
Agile were born.

The roadmap of a product is alive and dynamic
as it is continuously analyzed and reviewed to
prioritize its work based on strategic needs, [1].

The four values are:

1.“Individuals and interactions over processes
and tools”.

The most important entity in a new project is the
team. The team is the one that determines the
success of the product. Therefore, the individuals
and the interactions between them are more valuable
than the processes and the tools.

2.“Working software over comprehensive
documentation” In the Waterfall approach, full
documentation was required before starting the
development itself. But when it comes to Agile, the
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highest priority is giving the client the requested
software.

3.“Customer
negotiation”.

Agile preaches customer collaboration for the
continuous gathering of feedback and implicating
the client more in the delivery process.

4.“Responding to change over following a plan”
The roadmap of a product is alive and dynamic as it
is continuously analyzed and reviewed to prioritize
its work based on the strategic needs.

collaboration over contract

The twelve principles are:

- “Our highest priority is to satisfy the customer
through early and continuous delivery of valuable
software.”

- “Welcome changing requirements, even late in
development. Agile processes harness change for
the customer’s competitive advantage.”

- “Deliver working software frequently, from a
couple of weeks to a couple of months, with a
preference for the shorter timescale. “This principle
gives a better definition of what delivering
continuously means.

- “Business people and developers must work
together daily throughout the project. Agile believes
that having the development side and the business
side working together, closely, can somehow reduce
the risks. These risks include misunderstandings or
miscommunications.

- “Build projects around motivated individuals.
Give them the environment and support they need
and trust them to get the job done.”

- “The most efficient and effective method of
conveying information to and within a development
team is face-to-face conversation.” Direct
communication and feedback are valuable because
the risks of misinterpreting or miscommunicating
are reduced.

- “Working software is the primary measure of
progress,” Agile states that the primary measure of
progress is working software. Working software
means that the product has been shipped and is
ready for use. If it is working, but it is not delivered,
it cannot be counted as progress.

- “Working software is the primary measure of
progress.” Agile states that Working software means
that the product has been shipped and is ready for
use. If it is working, but it is not delivered.

“Agile processes promote sustainable
development. The sponsors, developers, and users
should be able to maintain a constant pace
indefinitely.” This meaning that the amount of time
and effort of the team should also be constant.
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- “Continuous attention to technical excellence
and good design enhances agility.” If the technical
design is neglected for too long, the delivery process
will be slowed down, making the team less agile.

- “Simplicity—the art of maximizing the amount
of work not done—is essential.” Unnecessary steps in
the development of the product should be removed,
focusing the attention on more valuable work. For
example, replacing the manual work with
automated.

- “The best architectures, requirements, and
designs emerge from self-organizing teams.” When
given more freedom in the decision process, teams
become self-organizing by structuring their own
work and taking more responsibility than just
writing the code because programming is much
more than  that:  gathering  requirements,
communicating with the business, understanding the
business.

At regular intervals, the team reflects on how to
become more effective and then tunes and adjusts its
behavior accordingly, [2]. Retrospective sessions
play a major part in an agile team because they
determine how the process went and where mistakes
have been made. These four values and twelve
principles still hold and are still valid today and they
are applied by all the software development teams
that follow an Agile methodology. Another basic
notion that is important in Agile is the Software
Development Life Cycle model, simply known as
SDLC, as displayed in Figure 1. This process is
continuous, and it is present from the moment a
product is decided to launch to it decommission.
Since the main approach of Agile is iteration, some
actions are going to be sequentially repeated until
the goal is met.

DEPLOY
DEVELOP

Agile

REVIEW p—

REQUIREMENTS

Fig. 1: The Agile SDLC

There are six phases in the Agile SDLC. Firstly,
the creation of the initial documentation is made, by
generating a list of what the product is going to
represent. The second phase refers to the design of
the product. It can be visual (UI/UX) design or
architectural design. In this phase, matters like
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programming languages, components, or libraries
are chosen. Phase three is development itself
(coding). The requirements and the design are
converted into actual software. Testing follows
development, so it represents the fourth phase of the
SDLC. A suite of tests is conducted by the QA
team, so it is guaranteed that the requirements have
been met. The fifth phase is deployment. The
product is sent to the production environment and
presented to the customers. With every iteration,
new features are released, along with bug fixes.
Finally, there is the review phase which represents
the sixth and last phase of the SDLC. In this phase,
the progress of the whole iteration is reviewed by
the software development team. After the six phases
are successfully completed, the team can improve
the ideas for the upcoming iterations and put them
on the table, [3].

Every iteration of the SDLC must be supported
by specific Agile project management tools. These
tools must be specialized in the agile ways for them
to give the needed support to the team. To have
noticeable results with respect to team
communication and resource allocation, a specially
conceived tool is recommended because it will
facilitate the developers' work.

Using the right tool is important because of the
following reasons, [4]:

- Agile projects are dynamic and tend to change
all the time, making effort coordination challenging
within the team.

- Another challenge is keeping the project
aligned with its objectives.

- Using a tool gives better transparency within
the team, as anyone can view the progress at any
time.

- It maximizes the flow of work and efficiency
(the structure of the project is more fluid and
considerably simplified).

- The environment becomes more dynamic
because the plan is continuously refined and
updated.

- A better tracking of the delivery of working
software against the project's roadmap.

- Team collaboration is emphasized because the
entire team shares the tool.

- The data in the tool is continuously updated by
every member of the team which leads to better
tracking of the progress and better coordination.

Hence the previous reasons, tools can be critical
in an Agile project. Such a tool should be as simple
as possible to give the developers more freedom to
focus on product delivery. When choosing the agile
tool, the key factors should be taken into

Volume 13, 2025



WSEAS TRANSACTIONS on COMPUTER RESEARCH
DOI: 10.37394/232018.2025.13.47

consideration, including the needs of the company,

[5].

2.2 Scrum Framework

Scrum is one of the most popular and most used
Agile frameworks. It was first introduced in 1996,
after which it took part in creating the Agile
Manifesto a few years later, [6]. The term “Scrum”
comes from the rugby game, where the player must
pass the ball in multiple steps to score. This action is
like the one where a project moves in iterations to
reach its objectives, [6]. Unlike Waterfall, Scrum
delivers features one at a time. Since the waterfall
approach is sequential and the project brings value
only in the end, Scrum is somehow the opposite
because it constantly delivers new features (every
few weeks) and it does not only focus on one big
future release. Moreover, Scrum splits the complex
workload into easier parts, large companies into
smaller teams, and complicated projects into a set of
short time frames, called sprints. Organizations can
deliver products to the customers more rapidly and
more efficiently if they for an incremental and
iterative approach.

Scrum is only one of the multiple agile software
development processes that emphasize the early
delivery of the software. Under the Agile umbrella,
many of these processes can be found, out of which
Scrum, Extreme Programming, and Kanban are the
most popular. All the processes under Agile share
the same values and principles. Scrum is a
lightweight framework that is easy to understand,
but difficult to master.

SCRUM
FRAMEWORK

Fig. 2: Scrum software delivery

To successfully make use of the Scrum
framework, one must have knowledge of the general
guidelines, including roles, artifacts, rules, and
ceremonies (events). All these components form the
Scrum Framework, which may sound simple, but
they can be difficult to master.
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The diagram in Figure 2 shows some of the core
components of the Scrum Framework:

- The Team - every member of the team has a
Scrum role. The roles are Scrum Product Owner,
Scrum Master, and Scrum Team.

- The most common Scrum artifacts - Product
Backlog, Sprint Backlog, Increment.

- The Scrum Ceremonies - Sprint Planning,
Daily Scrum, Sprint Review, Sprint Retrospective.

The Scrum process and the most important
elements are represented in Figure 3.

m
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Fig. 3: The Scrum process

2.3 The Scrum Roles

The roles inside a Scrum team are different from the
ones inside a traditional team. Only three main roles
can be found in the Scrum Framework.

The first Scrum development role is the Product
Owner. The PO represents the bridge between the
client and the team. In a Scrum team, there is only
one individual that has the role of PO. He is close to
the client and is responsible for determining the
features of the product. Besides this main
responsibility, there are also other attributes and
responsibilities that rest in the PO’s hands, [7]:

1. Ownership and responsibility over the

Product Backlog.

2. Setting up the strategy and the goals of the
product.

3. Gather and prioritize the upcoming

requirements.

4. Understand the client has needs and share
them with the Development Team.

5. Collaborate with the development team.

6. Accept or reject the Product Increment at the
end of every iteration.

Another important role in a Scrum team is the
Scrum Master. The name indicates that this
individual is an expert when it comes to the Scrum
Framework. The SM is a servant-leader of the
Scrum team. The definition of servant-leadership
involves the individual demonstrating the
characteristics of empathy, listening, stewardship,
and commitment to personal growth toward others”,
[8]. The SM oversees promoting Scrum and Agile
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practices and makes sure that everyone on the team
respects and follows the Scrum principles and
values. Most of the time, the SM is not a technical
person, and one SM can work with multiple Agile
teams. The SM should be the team’s coach, guiding
and coordinating them when it comes to the Scrum
values and principles.

The Scrum Team, also known as the
development team, is usually formed out of 3 to 9
people. They must carry out all the technical
requirements to deliver the product, [9]. At the end
of every Sprint, the development team is responsible
for the product Increment that is supposed to be
shaped after going through all the SDLC phases:
analysis, design, development, testing, deployment,
and review. There are certain characteristics a
Scrum Team must possess and some responsibilities
it must fulfil:

- Self-organized - a self-organized team is a
team that manages the work on its own and it does
not depend on someone to assign the tasks to them.
Every team member is free to choose the desired
piece of work they are going to focus on, in
agreement with the rest of the team, [10].

- Cross-functional - to be cross-functional, a
team must be formed of individuals that belong to
different functional areas of the organization, [11].
By making the team cross-functional, the quality of
the team improves to changes and has a better
handle on the maintenance, [12].

- There are no titles recognized in a Scrum
Team - regardless of the profession of the
individual, all members of the Scrum Team are
known as Developers.

- There are no sub-teams in a Scrum Team - the
Scrum Team is recognized as a whole, and there is
no testing, analysis, or implementation sub-team.

- The whole team is accountable for the delivery
of the product - this means that the Increment at the
end of every Sprint lies in the hands of the
Development Team.

- The team follows a common goal - the term
“Sprint Goal” appears a total of 27 times in the
official Scrum Guide. If the team sets a common
goal at the beginning of every iteration, it will bring
more focus to the important work, [13].

- The team members show respect to each other
- respect is one of the core values in the Agile
methodology, therefore it should not be neglected
within the team.

- The team follows the same rules and standards
- by having a common set of rules and principles,
[14].
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2.4 The Scrum Artifacts

The Scrum Artifacts define the product that is in the
development stage, with all the involved activities.
These artifacts must be acknowledged and
understood by all the Scrum Team members, but
also by the stakeholders.

The artifacts of the Scrum Framework are:

The Sprint: At the heart of the Scrum Framework,
we find the Sprint. The Sprint is a time-boxed
iteration that usually lasts between one and four
weeks. Once the length is set, it cannot be changed
throughout the life of the project. The most common
length is two weeks. During this time, a product
Increment is created, which is supposed to be
potentially deliverable and usable by the end of the
Sprint. Immediately after a Sprint is finished, the
next one starts, with a different goal and
requirements. Once a Sprint is started, no changes
can be made that would potentially endanger the
goal and the quality must not decrease. The Sprint is
a time-boxOne of the benefits of the Sprint is
predictability enablement, as it limits the risks that
may arise along the way.

The Sprint Goal: A Sprint Goal is an objective, a
high-level summary that is set at the beginning of
every Sprint, for the Scrum Team to be aware of
what is in focus. It should be met by the end of the
iteration, and it should be common within the team,
transparent, and understood by everyone, [15].

The Product Backlog: The Product Backlog is a
list owned by the Product Owner that includes
everything that is known about the product that is in
development, like features, requirements, and bug
fixes. It is the single source of truth related to the
requirements that are needed for the product. The
Product Backlog must be ordered by priority, as the
items towards the top are clearer and ready for
development. The items towards the bottom are
usually less detailed and need to be updated with the
necessary information.

The Sprint Backlog: The Sprint Backlog is a subset
extracted from the Product Backlog that is selected
for the Sprint. It describes the work that is going to
be conducted within the Sprint. The items in the
Sprint Backlog need to have enough details for the
Development Team to be able to gainfully perform
the work.

The Increment: The Increment is the totality of the

items implemented during a Sprint, added to the
Increment of all the previous Sprints. Every Sprint
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needs to have an Increment at the end, as it is
considered a step forward toward the product’s final
goal.

The Definition of Done (DoD): When an Increment
or an item belonging to the Product Backlog is
considered “done”, everyone on the team must have
the same understanding of what this “done” means.
Every team has a different view of the DoD, as the
whole team defines it and agrees upon the
definition, creating a convention, [16].

The Definition of Ready (DoR): Unlike DoD, the
DoR is a set of agreements within the team that
decides whether the work item in the Product
Backlog meets its essential requirements and is
ready to be taken into the Sprint.

The Burn-down chart: The burn-down chart is a
representation of the leftover work (that is estimated
in story points) with respect to time. The story
points are on the Y-axis (vertically), while the time
is on the X-axis (horizontally). It proved to be useful
in forecasting and predictions on when the work is
going to be finished, [17].

The Impediment Log: The Impediment Log is a
list of the obstacles and blockers a Scrum Team may
face. It is the SM’s responsibility to track and make
sure that the impediments are resolved.

The Epic: The Epic is a large piece of work which
describes a client request, a feature, or a
requirement. It describes exactly what the final
output is and what are the user’s needs. At first, it
may not contain all the details that need to be
worked on. In Scrum, the details are defined in User
Stories, for which the Epic acts as a placeholder,
since the Epic is the top-tier in the work hierarchy.
This makes tracking of the User Stories much
easier. Most of the time, Epics are too complex to be
completed in one iteration, therefore they spread
over multiple Sprints.

The User Story: The Epic previously mentioned is
broken down into multiple User Stories. The rule of
the thumb is usually applied, meaning that if there
are more than 5 User Stories covering the same area
of features, they are put together inside an Epic. The
User Story is the basic unit of work in Scrum. They
are short, easy to understand and describe a feature
from a user perspective. The User Story should
follow the template suggested by Mike Cohn: “As a
<type of user>, I want <some goal> so that <some
reason>", [17].
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The Task: A task belongs to a User Story, and it is
more of a technical nature. While on a User Story
more team members can work on, the task has only
one assignee.

The Scrum Events: Like all the other activities in
the Scrum Framework, the Scrum Ceremonies are
time- boxed, meaning that every meeting has a fixed
duration.

Sprint Planning: Every iteration starts with
planning. The whole team participates, trying to
establish and commit to the work items that are
going to be performed during the Sprint and
delivered at the end of it.

Daily Scrum: The Daily Scrum meeting is an event

that occurs every day, as the name suggests. It is
used for the team to synchronize and plan the
upcoming 24 hours.

Sprint Review: At the end of every Sprint, the
Scrum Team holds a demo of the newly developed
Increment. This demo is part of the Sprint Review
ceremony. The team presents a demo of the
Increment, with emphasis on the DoD and the Sprint
Goal. It is the PO’s responsibility to review the
Increment and decide whether to accept or reject it.

Sprint Retrospective: The last ceremony that takes
place in a Sprint is the Sprint Retrospective. The
whole Scrum Team should participate, and it is
usually time-boxed for a maximum of 3 hours for a
one-month Sprint. The purpose of this meeting is for
everyone to discuss what went well in the previous
Sprint, what could be improved and what actions are
going to be taken in the next Sprint.

Backlog Refinement: The Backlog Refinement
meeting, also known as “Grooming”, is an
important Scrum Ceremony as it helps the Scrum
Team to better understand the Product Backlog. The
owner of the Product Backlog, the PO, shares the
items from the list with the rest of the team to
discuss and refine them. After debating discussions,
everyone votes according to their beliefs, and the
voting is repeated until everyone comes to a
consensus. This technique is proved to lead to better
estimates for the items in the Product Backlog.

2.5 Similar Applications

Jira Software: Jira Software is a project
management tool from Atlassian. Atlassian is a
software multinational company that offers a wide
range of products for software development and

Volume 13, 2025



WSEAS TRANSACTIONS on COMPUTER RESEARCH
DOI: 10.37394/232018.2025.13.47

project management. The most popular tools from
Atlassian are Jira and Confluence. Jira supports all
the Agile methodologies, but it is also customizable.
It provides any Agile board, like the Scrum board or
the Kanban board. By using the application, Agile
teams can plan, track and manage their projects, all
from inside the tool, as illustrated in Figure 4.

Board

+ o0 €

cF O OrR BED

']
i emormyaton | | e
Fig. 4: Jira Scrum Board

Now, over 75.000 customers from 122 countries
use Jira for Agile project management, [18]. Jira
provides a wide range of reports that are generated
at the end of the Sprint. These reports are specific
for the Scrum Teams, and they provide an insight
into how the process went, showing the areas where
there is room for improvement. These reports
include Burndown Chart, Velocity Chart, Release
Burndown, Sprint Report, and so on, [19]. The
pricing for Jira varies and depends on the number of
users, [20]. One of the disadvantages of using Jira is
the confusing Ul. People who have used Jira
reported that the Ul is a bit messy and the filtering
options are not easy to use.

Tuleap: Tuleap was developed by a French
company called Enalean and it is a system for
managing the application lifecycle, as displayed in
Figure 5. It is an alternative to Jira and Confluence
from Atlassian, but it is free of charge. Over 500
companies, ranging from small to big companies or
just open-source projects use this tool for project
management, whether it is Agile or traditional,
Waterfall approach, [21].

Tuleap offers a Scrum-friendly workspace by
providing a template for the project. This template
contains 6 trackers: an Epics tracker, a User Story
tracker, a Task tracker, a Release tracker, a Sprint
tracker, and an Incident tracker. It also offers a
Product Backlog that can be prioritized and the
capability to add User Stories to it. Tracking
progress is done through the graphical report of the
Burn-down Chart. Tuleap also provides an archive
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of the past Sprints and their Burn-down Chart for
the team to have an overview, compare, and analyze
the previous Sprints.

Fig. 5: Tuleap Scrum Board

While Jira is a widely used tool supporting
Agile methodologies and providing detailed Sprint
reports (Burndown Chart, Velocity Chart),
Scrummer, our proposed software solution, focuses
on simplifying the user experience. Many users find
Jira’s interface overwhelming and filtering options
unintuitive, which can hinder efficiency. Scrummer,
in contrast, offers a streamlined, user-friendly
interface tailored to reduce cognitive load and
encourage adoption, particularly among smaller
teams or those new to Agile frameworks.

Similarly, Tuleap's emphasis on providing
trackers for every aspect of Scrum (Epics, User
Stories, Tasks) and its free pricing model make it an
appealing alternative to Jira for cost-conscious
organizations. However, Scrummer differentiates
itself by integrating real-time collaboration features,
a seamless registration process, and flexible role-
based access, ensuring that all Scrum roles are
empowered to perform their functions without
unnecessary complexity.

Scrummer improves upon existing solutions,
reinforcing its strengths in delivering a simpler yet
powerful Agile project management tool, as in
Table 1 (Appendix).

The table illustrates how Scrummer balances
simplicity with functionality, distinguishing itself
through its Ul and role-specific workflows while
maintaining core Scrum principles.

3 Scrummer Application

“Scrummer” is our proposed web-based application
that has as its focus providing an effective and user-
friendly environment for Scrum Teams (Figure 6).
To use “Scrummer”, a constant, stable, and safe
internet connection is required through which one
can have real-time access to all the data inside the
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application. It interacts and responds to client
requests, and it can be accessed from any type of
browser.

Fig. 6: Scrummer logo

3.1 Functionalities

The following diagrams have been created with
Visual Paradigm Community Edition. The use cases
inside the “Scrummer” application vary depending
on the role of the currently logged-in user, as in
Figure 7. As we know from the theory of Scrum,
there are three main roles for this framework:
Product Owner, Scrum Master, and Development
Team. These roles also exist inside “Scrummer”,
and the specific role of the user must be picked
when the user registers for the first time. If the user
has not started a user session yet, he is considered
anonymous, therefore the only two options he has
are to register (if there is no account in his name) or
log in (if an account already exists). Without an
active session, he is not able to access other pages,
like the dashboard.

Log in
——’/

N\ N
Anonymous ““-.\ .
—

Vl

Fig. 7: Initial application use cases

When registering, the user must fill in a
registration form, that includes the mandatory
inputs: First name, Last name, Email address,
Password, and Role (Product Owner, Scrum Master,
or Development Team). Once the registration is
completed, the user is redirected to the login page,
where the email address and password are required
to successfully access the account. If the password
is incorrect or the email address does not exist in the
database, the user won’t be allowed to access the
application. Initially, there is no project that the new
user is assigned to Depending on the user’s role,
there are certain actions one may have access to.
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Fig. 8: Activity diagram for the authentication
process

Figure 8 describes the authentication process in
the “Scrummer” application. The first role that is
going to be analyzed from a use case point of view
is the Product Owner.

reate work
item

Manage
work item
Manage Product Backlog

Manage own profile

Fig. 9: Use Case Diagram for PO

Product Owner

The PO is the only user that is allowed to create
new projects, as illustrated in Figure 9. He is also
able to manage the project by editing the project’s
information, adding/removing users from a project,
or completely deleting a project. Once the PO adds a
new user to the project, that user is going to be able
to see everything related to that project, ensuring
full transparency.

The project requires the following mandatory
information to be successfully created: Name,
Description, The Scrum Master, and The
Development Team members.

Figure 10 presents the activity for the use case
when the PO creates a new project for the team. A
similar activity is performed when the SM creates a
new Sprint. Subsequently, other information related
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to the project, like the Definition of Ready and
Definition of Done is added by the PO, in agreement
with the rest of the team.

Froduct Ovmr Surmer

Tatibase

> ]
[ st ot | :s.wwu.. }
name from the O — g
4
Projectcreaied - Sl 6

" -
[0S Project no creaned &

Fig. 10: Activity diagram for creating a new team
project

Work items (Epics, User Stories) are initially
created by the PO and they are automatically placed
in the Product Backlog, the list of all the upcoming
work items, owned by the PO. The tasks under a
User Story usually have a technical nature and are
created by the Development Team, but the PO has
no restriction in creating tasks as well. All the work
items in the Product Backlog can be edited or
deleted by any member of the Scrum Team, despite
their role, but only the PO is allowed to prioritize
the items according to the product’s needs.

Like any other user, the PO can access his
user’s profile, allowing him to edit personal
information related to his account. The personal
information includes: First name, Last name, Email,
and Password.

The second role is the role of the Scrum Master,
as in Figure 11.

Manage Impediments Log

Scrum Master

Fig. 11: Use Case Diagram for SM
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The second role is that the newly created Sprints
will be categorized as “inactive”, until, during the
Sprint Planning meeting, the upcoming Sprint will
start and will be set to “active”. Then, the SM can
edit the Sprint Backlog, by adding or removing
items the team agrees upon. On the last day of the
Sprint, the SM is the one who changes the status of
the Sprint from “active” to “finished”. Any
unfinished work will be sent back into the Product
Backlog. The impediments that the Scrum Team
faces are added to the Impediments Log, which is
managed by the SM. The SM creates a new
impediment whenever one comes up, by completing
a form that contains the following inputs: Name and
Description.

Initially, the status of the impediment will be
considered “open”, but will be switched to
“resolved” by the SM, once the issue has been
closed. Just like the PO, the SM can also create new
work items (Epics, User Stories, Tasks) and manage
their personal account.

The last role is the Development Team Member
(Developer), as in Figure 12.

Create work
item
Manage
work item
Manage own profile

Fig. 12: Use Case Diagram for Development Team

Development Team

The Development Team can only create work
items for themselves and update them according to
their needs. If a new Epic is created, the form for the
Epic must include Name, Description, Acceptance
Criteria, Priority (low, medium, high), Project, and
Assignee (the user that oversees the new Epic).

If a new User Story is created, the form contains
the same fields as for the Epic, but it also contains a
field for the Epic the new User Story belongs. The
Developer is supposed to divide the User Story into
multiple tasks, that are more of a technical nature, as
in Figure 13. In addition to the User Story creation
form, the Task form also includes a field for the
User Story the Task belongs to.

As a self-organized team, every team member is
free to choose the work items that suit them best.
When updating work items, the Development Team
should have a clear understanding of the Definition
of Done and the Definition of Ready.
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Project
Sprint
Epics
User Stories

M Tasks
E
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B
: Product Backlog

Epics
S User Stories

Tasks

Fig. 13: Models relationship

The functionalities outlined, including role-
specific features for the Product Owner, Scrum
Master, and Development Team, aim to ensure that
Scrummer aligns with Agile principles like
collaboration, transparency, and flexibility. By
requiring a stable internet connection and browser-
based access, the tool facilitates real-time
interaction, making it easier for teams to adhere to
Agile practices no matter where they are.

The diagrams Use Case and Activity further
illustrate how the application supports these roles
and processes. The PO's ability to prioritize tasks or
the SM's management of Sprint statuses directly
reflects the Agile emphasis on iterative planning and
team alignment. Similarly, the Development Team's
capacity to self-organize and work with a clear
Definition of Done underscores the tool's alignment
with Scrum values.

3.2 Design and Implementation

The implementation of “Scrummer” has been
accomplished using the Webstorm IDE from
JetBrains, with a free educational license. Webstorm
offers JavaScript and TypeScript development.

When it comes to web applications, there is
always a growing demand for offering enhanced and
smoother user experiences. The responsiveness and
interactivity qualities are in high demand when
considering a web application.

To successfully fulfil these requests, developers
are approaching advanced full-stack technologies,
like the MERN stack. “Scrummer” is also built
using the MERN approach. MERN is a JavaScript
stack that combines 4 technologies: M - MongoDB,
E - Express JS, R - React JS, and N - Node JS, as in
Figure 14. These 4 technologies offer a full stack
development framework, meaning that it provides
backend components, frontend components, and a
database system.
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Fig. 14: Architecture of “Scrummer”

The technology stack uses the REST API,
which handles the client-server relationship by
making use of reusable components when high
performance is required. These REST APIs are
based on HTTP methods (GET, PUT, POST,
PATCH, DELETE), which is an advantage for the
MERN stack, as multiple frontends can be easily
connected to the same backend system. The client
sends the request to the server with the help of
HTTP, as a web URL. The response from the server
is most of the time a JSON format, as JSON is the
most frequently used resource format [22]. For
example, “Scrummer” uses an HTTP GET method
when accessing the Dashboard page, by sending a
GET request through the URL “/dashboard” that
will return an HTTP response code of 200 if the data
has been successfully retrieved or a code of 500 if
an internal server error has occurred. A POST
method is performed when a user creates a new
work item, for example, a User Story. A POST
request is sent to the server, through the URL
“/create-user-story” that will return a response code
of 201 if the resource has been successfully created
or a code of 500 if there is an internal server error.

MongoDB: MongoDB is classified as a NoSQL
database. Unlike SQL, a NoSQL database is non-
relational and non-tabular. It stores the data in other
formats, like documents or key-value models. Even
if it is a non-relational database, it also stores
relational data, only differently.

One may find a NoSQL database easier to use
than a SQL one, as the relational data doesn’t need
to be split into tables, in case of many-to-many
situations. Moreover, NoSQL databases give
developers more flexibility when working with the
Agile Methodology, as changes in the database
model can be easily performed in a NoSQL system.
MongoDB is a document-oriented database that
stores the data in JSON-type documents, instead of
tables, columns, and rows, which provides an easier
and faster integration, as in Figure 15. Using the
JSON format also allows a better and faster data
exchange from the client to the server and back.
MongoDB also offers cloud services (MongoDB
Atlas), that are “built for agile teams who’d rather
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spend time building apps than managing databases”,
[23]. MongoDB Atlas is a DBaaS that provides a
free version for early development or for learning
purposes.

“Scrummer” uses the MongoDB Atlas free
edition called MO Sandbox that provides 512 MB of
data storage, shared RAM, and vCPU, has several
100 maximum connections, and a limit to one
cluster per project.

Mongoose is a MongoDB ODM library that
translates between the objects in the code and the
objects in the database, manages the relationships,
and offers schema validations. A schema is an
object where the key name is the same as the
property name in the desired collection and it
defines the document’s fields.

Mongoose’s APl is very flexible and offers
numerous ways to accomplish a query. It provides
basic operations like creating, fetching, updating,
and deleting records (CRUD operations).

mongoose - require('mongoose’);

firstName: {

type: String,
required

Schema({

},
lastName: {
type: String,
required
},
email: {
type: String,
required
1 8
password: {
type: String,
required
1 8
role: {
type: String,
enum: ['PRODUCT OWNER',
required

'SCRUM MASTER', 'TEAM MEMBER'],

projects: [{
type: Schema.Types.Objectld,
ref: 'ProjectModel’
H,
epics: [{
type: Schema.Types.ObjectId,
ref: 'EpicModel’
H,
userStories: [{
type: Schema.Types.Objectld,
ref: 'UserStoryModel'
H,
tasks: [{
Schema.Types.ObjectId,
'TaskModel'

8
Schema.Types.ObjectId,
"CommentModel",

b

15
16
17
18
19
20
2
2
b ]
24
>
26
27
28
29
30
n
2
k<]
34
35
36
37
38
39
40
a
2
a
aa
as
46

H;

&4

UserModel - mongoose.model(
module.exports - UserModel;

Fig. 15: Code Snippet of the User Model

‘user', userSchema);

&
8

Node JS: Node IS is an asynchronous, event-driven
JavaScript runtime environment that is designed to
use JavaScript on the server side. It has access to
Node Package Manager (NPM) is the world’s
largest software registry and is automatically
installed with Node JS. It contains over 800.000
code packages and a lot of companies use NPM in
private development, even if it is open source. To
install the desired package, one can use the NPM
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CLI. All the installed NPM packages are defined in
a file “package.json”, where the content of the file
needs to be JSON formatted, as in Figure 16.

“startAll™: (¢
“heroki-postbul

c babel-node index.js”,

»
“engines®:

“v-response

15

“devOependenc les”:
“babel-cli": "46.26.0"

)}

Fig. 16: Code Snippet from the server side
“package.json” file

The FEuropean Computer Manufacturers
Association (ECMA) has overseen the JavaScript
changes and the biggest update on JavaScript was in
2015, when ECMAScript 6 (also known as ES6)
was approved and later, in 2016, released. ES6 is a
standardized version of JavaScript, and it brings a
whole new syntax and features that make the code
easier to read. It provides features like arrow
functions, destructuring, spread operators, modules,
etc. Not all browsers offer support for ESG6;
therefore the code needs to be converted to ESS.
The tool that transpiles the code into ES5 before
running in the browser is called Babel.

Express JS: Express JS is a minimalist Node JS
backend framework (server side) used in building
web and mobile applications. It runs as a thin layer
on top of Node JS, and it manages the routes and
servers by providing a vigorous set of features. It
was first introduced in 2010 by TJ Holowaychuck
and it was inspired by a web framework based on
Ruby, Sinatra. The latest version of Express is
4.17.1 and it is available through the npm registry.
To successfully install Express, one needs to have
Node JS installed on their local machine. The
following npm install command is performed so that
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Express is added to the Node JS modules: “npm
install express”. Once Express is saved into the
dependency list, it is ready to be imported and used,
as illustrated in Figure 17, [24].

St express = re (‘express’ 4.17.1 )

onst app = exj QO;
onst port = .env.PORT;

.use('/', )i
.use('/', )
use('/', t te);

Fig. 17: Code Snippet from “index.js” file on the
server side

React JS: React JS is a very popular JavaScript
library used for building interactive Uls. It was
created at Facebook to resolve some issues related
to data-driven, large-scale websites and it was first
released in 2013. One of the main advantages of
React is its capability to only re-render the
components that have been updated, which makes
this library fast and scalable. React is component-
based, meaning that every Ul component is
encapsulated, having its own state. At first sight, it
seems like the HTML code is written in the same
file as the JavaScript code, but the HTML tags need
some processing before running in the browser. This
syntax extension to JavaScript is called JSX and it
basically describes what the component is going to
look like, using HTML tags. JSX needs to be
transpired to work with the browser, as in converted
to JavaScript, [25].

Since the introduction of React Hooks back in
2018, one can use the local state and other features
without writing a class, [26]. “Scrummer” Ul is
purely composed of Functional components, it does
not have any classes. The most popular and widely
used React Hooks are: useState() and useEffect().
The first one allows adding a local state to the
component by returning a pair formed of the current
state value and the function that updates it. The
second one covers the React lifecycle methods in a
functional ~ component  (componentDidMount,
componentWillUnmount, componentDidUpdate).

Redux JS: Redux is a JavaScript library that
manages the application state. It was created by Dan
Abramov and Andrew Clark in 2015, and it only
contains 99 lines of code. The main idea behind
Redux is separating the state of the application from
the application itself. The state is stored in the
Redux Store and is a simple JS hierarchical object.

The workflow cycle of Redux is relatively simple:

- A user generates an event inside the
application.
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- The event handler calls the dispatch() function
that sends an action and the state to a Reducer.

- The Reducer recognizes the action type and
generates a new state.

- After the Redux Store receives the updated
state, it re-renders the application.

Material-Ul: Material-UI is an open-source
component library for React and it implements
Google’s Material Design. It was created in 2014,
not long after React started and it is one of the most
popular UI libraries for React. It provides higher
performance to applications because it only loads
the styles for the components that are used.
Material-UI components can also be customized by
overriding styles with class names.

Other JavaScript libraries: Besides the libraries
mentioned earlier, there are also other smaller
libraries that had their part in implementing
“Scrummer”. All these libraries, packages, and
modules are available through the npm registry.

Seculther
Login
JS=]  Manage andtrack your projects
0)=
2= | tasksinreattime
/&S Fulltransparency betweenall the
o 7" teammember
Ny embers
°
(0] Successfully deliver done, working
Learn the Agile Scrum framework
and discover its benefits

Fig. 18: “Scrummer” login page

The authentication system for “Scrummer” is
based on the local strategy from Passport JS. This
strategy authenticates the user based on username
(in this case, email) and password, as in Figure 18.
The authenticate() method handles the login request
inside the LoginController. In Node JS, the
controller is a function that separates the code
containing the route requests from the code that
processes them.

REGISTER

Fig. 19: “Scrummer” register page
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The register page is a simple form with
mandatory fields, as in Figure 19. The fields include
the first name, last name, email address (which will
be the login wusername after a successful
registration), password, and role. The password is
encrypted using the crypt function. The registration
will not be successful unless all the fields are filled,
and the email is already in the database.

Epics

Active Sorints

User stories

Tasks

Fig. 20: “Scrummer” dashboard page

The dashboard page is the main page of the
application, as in Figure 20. On the upper side, we
have the navigation bar that contains the logo of the
application and a few buttons to help the user
navigate through it. The first button is the button
that takes the user back to the dashboard page, like a
home button. The next button is the “create” button,
which has a submenu with options that depend on
the role of the current user.

If the user is a PO, the “create” submenu will
contain the following options: project, epic, user
story, and task. In the case of the SM, it will
contain: Sprint, impediment, epic, user story, and
task. For development team members, only the
options: epic, user story, and task are available.
Moving more to the right in the navigation, we find
a button with the full name of the currently logged-
in user. By clicking on that button, the application
will take the user to their profile, where they can
update their profile accordingly. The last button in
the navigation is the “logout” button which will
“kill” the active session and will redirect the user to
the login page.

Below the navigation, the user finds the content
of this page. The first section is the “My Projects”
section, which will list the projects the user is
currently enrolled in, with the possibility to navigate
to the specific project through a “Show more”
button. The second section is the “Assigned to me”
section, which is a list of accordion-type items that
represent the categories of the work items that are
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assigned to the currently logged-in user (epics, user
stories, or tasks). The user can see more details
about the items by expanding each one.

The dashboard page is the main page of the
application. On the upper side, we have the
navigation bar that contains the logo of the
application and a few buttons to help the user
navigate through it. The first button is the button
that takes the user back to the dashboard page, like a
home button. The next button is the “create” button,
which has a submenu with options that. The last
section on this page is the “Active Sprints” section.
In this section, the user can see the active sprints
and the associated list of user stories (the Sprint
Backlog).

4 Results and Discussions

4.1 Validation

Scrummer provides an intuitive interface for
planning sprints, allowing the Scrum Master to
create sprints, assign tasks, and set deadlines with
minimal setup time. For instance, the drag-and-drop
feature for assigning tasks from the backlog to the
sprint backlog simplifies team collaboration during
planning sessions. The Product Owner can easily
prioritize backlog items using the drag-and-drop
interface, with clear visual indicators of priority
levels. Automated notifications ensure that the
Development Team is always informed of priority
changes, enabling quick adjustments to their work
schedule. Real-time updates and notifications ensure
seamless communication among team members.
The integrated chat and comment features allow
team members to discuss tasks directly within the
platform, reducing the need for external
communication tools.

4.2 Scrum Framework Survey

To fully understand Scrum’s importance for the
present article, a survey was conducted so that the
need for Scrum and the opinions about this
framework are better underlined. By using a
quantitative research method, I intend to find and
analyze what IT employees think about the impact
of Scrum in their daily activities and overall, about
this agile software development framework.

The first question addressed the individual’s
current role in the company they work for. The
survey was answered by 21 developers, 4 Scrum
Masters, 2 Testers, 1 Agile Coach, 1 Product
Owner, and 1 Business Analyst.

A second question related to the individual’s
experience in the software development industry
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revealed that most of the respondents have been
involved in this domain. This shows that the survey
has been answered by people with verified
experience, which makes it more stable and truthful.

The third question refers to the experience with
the Scrum Framework. Most answers fall into the
range of less than a year. The answers prove that
using this Agile framework is relatively a new
method that organizations have started to shift
towards Agile approaches to provide business value
and quality at a faster rate.

The next question also proves the freshness of
Scrum in organizations. When asked how many
projects they used the Scrum Framework, the top
answer was about half of the respondents used
Scrum on only one or two projects throughout their
experience within the software development
industry, which points out the fact that only

recently, companies have started their Agile
Transformation, moving on from Waterfall
approaches.

Up next in the survey, there is a multiple-choice
grid that represents the participant’s opinion
regarding the usage of the Scrum Framework, as in
Figure 21. As shown in Figure 21, most of the
respondents agreed with the statements, but there
were also a few opposite opinions.

Please select on the scale at the right the choice that best represents your belief. Using Scrum...

I Strongly Agree Il Agree Neutral HM Disagree [l Strongly disagree

ITERN]

enables me to accomplish  improves the quality of  enables flexiblity in my enhances my gives me greater control
my tasks quickly work | do tasks effectiveness on the job over my work

Fig. 21: “Scrummer” survey

The sixth question is also a multiple-choice grid
that focuses its attention on Scrum Teams. Overall,
the feedback was positive with a majority of “to
some extent”. The results can be seen in Figure 22.
The first statement refers to the willingness of the
team members to learn and change. In general, the
respondent’s teammates from past or present Agile
projects were open to change and acquiring
knowledge, which is one of the values an Agile
team needs to have.

The answers to the second statement, “My team
members  have  strong interpersonal  and
communication skills”, denote that most of the
teams the participants were part of were good when
it comes to communication. This means that one of
the most important Agile principles has been
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fulfilled. The third statement, “My team members
are technically competent” had a majority outcome
of “to a great extent”.

The following questions relate to your beliefs on the teams that you have worked with or currently
work with on agile projects. My team members...

I toagreatextent M to some extent toalittle extent M to no extent

Ldb

have the willingness to lear have strong interpersonal and  are technically competent  have collaborative attitude
and change communication skills

Fig. 22: Survey answers regarding team members

As a cross-functional team, individuals should
have different functional expertise and implicitly be
competent in their roles, in order to work with the
rest of the team towards their common goal. If one
member is not technically competent for their role,
they automatically become a bottleneck for the
whole team. The last statement, “My team members
have a collaborative attitude” collected the “to some
extent” answers high because, in general, some
people are more pragmatic when it comes to openly
collaborating with others, because of factors like
introversion, reluctance, or fear of failure. It should
be kept in mind that in Scrum, the whole team is
responsible for the outcome of the Sprint and not
just a single person.

The next question was designed as multiple
choice and refers to the SDLC phases Scrum is used
for. As illustrated in Figure 23, Scrum is most
frequently used in the development phase, as per the
responses of 90% of the participants to the survey.
Moreover, there was also a significant number of
responses for the other choices in the list, as 53.3%
of the respondents equally opted for the use of
Scrum.

| typically use Scrum practices in the following activities/phases (select all that apply):
30 responses

Requirements specification 16 (53.3%)

Software analysis 16 (53.3%)

Software design 16 (53.3%)

I

Development 27 (90%)

|

Testing 16 (53.3%)

I

°
=]

20 30

Fig. 23: Survey regarding the usage of Scrum
practices

For question number 8 asked if using
appropriate tools enables the effective use of Scrum,
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53.3% of the participants believed that the statement
is largely true, while 43.3% only to some extent.

We can therefore conclude that, with a
cumulated majority of 96.6%, the importance of
using an appropriate tool for Scrum is
acknowledged by the respondents to the survey.
Tools are essential when it comes to Scrum, to get
the maximum out of every Sprint. They need to be
practical, appropriate, and capable of supporting the
team to deliver their best results for the project.
With the right tool, the time and effort involved can
be drastically reduced, while the transparency and
performance can be increased.

The options for the ninth question are ranked
from “Strongly agree” to “Strongly disagree”. The
participants had to choose the one that best related
to their beliefs for each of the statements presented
in the following section of the paper.

The first statement suggests that Scrum can
enhance the functionalities of the applications. Out
of the total of 30, 7 respondents strongly agreed
with the fact that this framework increases the
quality of the applications that are built with the
help of Scrum, and 18 individuals agreed.

The second statement refers to how using Scrum
decreases the number of issues that appear in the
applications. By using time-boxed iterations, the
risk is automatically minimized and the product’s
chances of success become greater. This statement
was strongly agreed by only 2 people but still
agreed by 15. Eleven respondents preferred to stay
neutral, but there were also 2 that had a negative
opinion regarding this matter.

The following statement was strongly agreed by
7 participants and agreed by 15 who believed that
using Scrum also improves the quality of the
products. The Definition of Done assures that the
quality of the product is always optimal and if
defined correctly, this definition can lead to a
significant increase quality-wise. Seven individuals
remained neutral. Also, when it comes to the quality
of the product, seven people strongly agreed with
the fact that Scrum makes the team more conscious
of the values and implicitly pay more attention when
considering the finished Increment. Another 17
agreed with the statement, which makes it accurate.

Moving to the next affirmation, a total of 22
respondents agreed/strongly agreed with the fact
that Scrum speeds up the development of new
applications. Scrum is known for a more rapid and
more efficient delivery since its approach is
incremental and iterative.

A surprising percentage of 50% of the
participants preferred to remain neutral for the next
statement which suggests that there is a correlation
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between wusing Scrum and a decrease in
development time. Still, the other half
agreed/strongly agreed, which means that the
affirmation is still valid.

For the last statement, such as in Figure 24,
when it comes to productivity measurement, most
people (25) agreed/strongly agreed with the
affirmation that Scrum helps teams to be more
productive.

Please select on the scale the choice that best represents your belief on the impact of the use of
relevant tools on the effective use of Scrum Framework.

M o8 greatextent M to some extent toalitieextent M o no extent

Using appropriate tools enables effactive usa of

Fig. 24: Scrum Framework feedback

Working in fixed time-length Sprints and
having a clear scope in mind lead to a better
dynamic within the team and an increase in
motivation. Moreover, transparency and risk
minimization are also factors that offer the team
members a more proactive attitude toward reaching
their goal.

The merged results of the survey have been
included within Table 2 (Appendix).

In conclusion, this survey demonstrated that the
Scrum Framework has mostly positive feedback
from its practitioners and that organizations are still
in their transformation phase, in which they change
from a fixed, Waterfall mindset, to an Agile, open
mindset. Scrum indeed makes software development
faster and minimizes the risk when it comes to
delivery or client satisfaction, but it also makes the
developers’ lives easier knowing exactly what they
need to focus on and constantly receiving feedback.

5 Conclusions and Future Work
This paper introduced Scrummer, a web-based
Agile project management tool designed to facilitate
Scrum practices through an intuitive and user-
friendly interface. By focusing on the unique
requirements of Scrum roles, Product Owner, Scrum
Master, and Development Team, Scrummer offers
tailored functionalities that simplify sprint planning,
backlog prioritization, and team collaboration.

The integration of real-time updates, role-
specific features, and a streamlined user interface
ensures that Scrummer not only meets but exceeds
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the needs of Agile teams. Case studies and
measurable results illustrate how the tool enhances
team efficiency, shortens project delivery timelines,
and improves overall user satisfaction.

In today’s business environment, web
development is in constant progress and growth, as
web applications offer numerous benefits to their
end-users. Their cross-platform capabilities make
them very reachable, as they can be accessed by
users regardless of their OS. There is a wide variety
of internet browsers one can access the web
application through. Web applications are also
easier to grow when it comes to building on top of
existing architecture. New features can be added as
the update of web-based software is done on the
server, which is an easier task to undertake.

Software development is a big domain that is
growing from day to day. The Agile Methodology
helps this industry towards its growth and the
frameworks under the Agile umbrella play their part
as well. Scrum is the most popular framework,
therefore I considered this an opportunity to further
examine and analyze it, by developing a tool that
would improve the effectiveness of Scrum. This
tool, “Scrummer” can be easily used by Scrum
teams, and it would make it possible to visualize the
workflow. With an intuitive interface, “Scrummer”
allows the team to use all its functionalities from the
very first day. If the interface of the tool is too
complex, the team requires more time to get familiar
with it. Since it is a web application, “Scrummer”
does not need any installation, which means that the
users can access it from anywhere, if there is an
internet connection, and not worry about any
upgrades. This is also advantageous for team
members that are spread across multiple locations
since distance is overcomeable.

Future research can explore expanding
Scrummer’s capabilities to integrate Al for
predictive analytics, such as forecasting task
completion timelines or identifying potential
bottlenecks. Additionally, comparing its
performance against other Agile tools in diverse
project environments would provide deeper insights
into its adaptability and scalability. Some future
work that would help improve the quality and
overall flow of the “Scrummer”  would be:
Implement a mailing system for sending out
notifications to wusers (for registering, forgot
password, newly assigned work items, password
change, etc.); Add charts for the finished Sprints
(Burn-down Chart and Velocity Chart); Add avatars
for the user, with the possibility of changing it; Send
an invitation on the email for the user to register; Be
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able to start a Scrum ceremony, take notes, and save
it for later use.

In conclusion, the application is suitable for
Scrum teams and in the end, it provides what is
required of a Scrum tool: a Scrum Board and the
ability to manage work items accordingly ensuring
transparency and efficiency within the team. By
blending theoretical foundations with practical
applications, Scrummer demonstrates its potential to
transform Agile project management and drive
innovation in team collaboration and productivity.
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APPENDIX
Table 1. Comparison between Scrummer, Jira and Tuleap
Feature Scrummer Jira Tuleap
User Interface (UI) Intuitive and user-friendly, | Comprehensive but complex; | Simplistic but lacks

designed to reduce cognitive
load

often cited as overwhelming

advanced Ul elements

Task Prioritization Easy drag-and-drop | Supported  but  requires | Supported with
prioritization  for  Product | additional setup predefined templates
Backlog

Role-Specific Features Distinct actions for PO, SM, | Available but  requires | Focused on Scrum roles

and Developers

advanced customization

with basic capabilities

Integration Capabilities Real-time integration across | Advanced integrations with | Limited integration
roles and devices third-party tools support
Pricing Competitive and scalable Tiered pricing based on user | Free

count

Reporting Features

Basic but focused on actionable
insights

Comprehensive,  including
Burndown Charts, Velocity,
and Sprint Reports

Burn-down Charts with
basic tracking

Table 2. Classification of answers based on the statements

1 - Strongly agree 2 - Agree 3 -Neutral

4 - Disagree 5 - Strongly disagree

Statement 1 3 4 5
Using Scrum has enhanced the functionality of applications that we|7 18 4 0 1
build

Using Scrum has decreased the number of errors in the]2 15 11 1 1
systems/software products we build

Using Scrum has improved the quality of the systems/software products|7 15 7 0 1
we build

[Using Scrum has made me/my team more conscious of software quality |7 17 3 2 1
Using Scrum has greatly speeded up our development of new(7 15 6 1 1
applications

Using Scrum has significantly reduced the time we spend in|3 11 15 0 1
software/systems development

[Using Scrum has definitely made me/my team more productive 3 17 4 0 1
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