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Abstract — This paper presents a case study on
implementing Agile methodology in aerospace
engineering, with a focus on an engine design
project. The aim was to transition to a new SysML
program called Cameo, to enhance team
productivity, quality, and collaboration. The study
includes a comprehensive literature review,
assessing various sources to underscore Agile's
effectiveness and challenges in the aerospace
industry. The methodology section describes the
team's approach, detailing the execution of Agile
across 25-30 sprints, each spanning two weeks,
along with its results and interpretations. This
involves integrating user testing and stakeholder
feedback. It concludes with an in-depth analysis of
each sprint, key takeaways, and recommendations,
emphasizing Agile methodology's role in improving
team dynamics and product quality in aerospace
systems development. The results highlight
successful adaptations to stakeholder feedback and
swift engine design, but also reveal Agile's
limitations in monitoring availability of team
members engaged in multiple projects.

Key Terms — Agile, Sprints, Stakeholder,
SysML.

PROBLEM STATEMENT

Company X is focused on securing new military
contracts, a goal dependent on effectively adapting
to a modeling program called Cameo, an essential
step to meet the evolving needs of the defense sector.
To achieve this, a diverse team of engineers, each
with unique specialties, is being formed. This team
will collaborate on the project, utilizing the Agile
framework as the foundation while incorporating the
SysML program. This combination is poised to
revolutionize traditional models by integrating live

feedback, dynamic modeling, and the development
of new engines. The primary goal of adopting the
Agile methodology is to improve team productivity,
quality, and collaboration. This approach is designed
to enable ongoing testing, accommodate changes,
and facilitate direct feedback from stakeholders. The
primary objective of the project is to implement the
Agile methodology through approximately 25 to 30
sprints, each spanning a period of two weeks. This
initiative is anticipated to yield valuable insights and
create a model for rapid implementation in future
projects.

Research Description

This study focuses on forming a team that
integrates the Agile framework with the SysML with
the primary objective of developing a new engine in
the aerospace industry that is faster, more cost-
effective, and of higher quality. The ability of this
framework equips the team to adeptly handle
evolving requirements, regulations, technologies,
and market dynamics. A critical aspect of this
development is enhancing collaboration and
communication among stakeholders in the aerospace
sector. By doing so, it aims to boost customer
satisfaction, loyalty and ensure future projects.

Research Objectives

This design project's goal is to explore how
applying Agile principles and practices enhances the
effectiveness and efficiency of managing change in
organizations facing changes in the industry. The
investigation will be conducted over 25 to 30 sprints,
with each sprint lasting for two weeks. This
objective stems from the premise that Agile
methodologies can enhance new development
processes through a focus on customer collaboration,
continuous improvement, and team empowerment.



This approach is anticipated to streamline responses
to rapid changes, fostering a more adaptable and
resilient organizational structure.

Research Contributions

The Agile framework offers several key
contributions that significantly benefit project
development. The first is the delivery of results that
align closely with customer needs and expectations,
ensuring high satisfaction. The second contribution
is the enhancement of team performance and morale,
fostering an environment ripe for innovation and
creativity. Lastly, the framework aids in minimizing
waste and inefficiency, thereby boosting the quality
and reliability of the outcomes. These contributions
collectively lead to more efficient, effective, and
adaptable project development processes.

LITERATURE REVIEW

Engineering in the aerospace field encompasses
a wide range of areas, including the design,
development, and operation of aircraft and
spacecraft systems, as well as testing. To address
these challenges, some organizations have adopted
the Agile framework in their workflow. This is a set
of principles and practices that emphasize
collaboration, flexibility, iteration, and feedback.
The Agile framework aims to deliver value to
customers by breaking down complex problems into
smaller and manageable tasks.

This literature review analyzes various
scholarly sources to demonstrate the effectiveness of
Agile frameworks and their iterations in enhancing
aerospace systems performance. It also discusses the
challenges and benefits of the aerospace sector, as
well as some examples of successful projects. The
scope of this review is limited to five studies
discussing the application of the Agile framework in
different aspects of aerospace engineering. The main
findings and contributions are summarized and
evaluated in the following paragraphs.

Reconfigurable Agile Manufacturing in
Aerospace

Erbschloe’s book [1] highlights the shift from
lean to Agile practices in response to the volatile
market demands and technological advancements.
This approach, supported by technologies such as
CAD/CAM, ERP, and RMS (Reconfigurable
Manufacturing System), enables rapid adaptation to
changing requirements. Such agility is crucial in
aerospace manufacturing, where flexibility and
efficiency are paramount for meeting the industry's
unique demands. Finally, the author’s exploration of
reconfigurable Agile manufacturing illuminates the
importance of agility in aerospace manufacturing.
The shift from lean to Agile manufacturing, aided by
advanced computer technologies, addresses the
challenges posed by the dynamic market conditions
and the industry's high-performance requirements.

Agile Methodologies Applied to Integrated
Concurrent Engineering

The second article [2], discusses using Agile
methodologies to Concurrent Engineering for
spacecraft design. This paper proposes a variation of
concurrent engineering (CE) discipline by applying
Agile methodologies. CE is a working discipline that
is characterized by collaborative design and the flux
of information being improved by working in a
dedicated  environment  while offering a
collaborative approach that can help reduce design
errors. However, CE does not foresee the priority of
tasks while the Agile methodology offers a more
collaborative and iterative approach that can help
organizations work more efficiently and reduce
costs. The authors propose a way to combine both to
distribute the design effort based on project
priorities, design status, and requirements. By
combining them, spacecraft design teams can
improve communication, reduce errors and deliver
designs faster and more efficiently. The authors
present the general aspects of the proposed method,
such as the definition of user stories, sprints,
backlogs, reviews, and retrospectives. The use of
Agile methodology with CE enables teams to
develop spacecraft designs that meet the customer's



requirements while demonstrating the benefits of the
approach.

AGILE Paradigm: The Next Generation
Collaborative MDO

The third source [3], discusses the benefits of
Agile methodology in the context of Multi-
Disciplinary Optimization (MDQ) for aeronautical
systems. The AGILE Paradigm, which is defined as
a “blueprint for MDO”, which is an Agile-based
approach to MDO that incorporates a range of tools
and techniques to enable teams to work more
collaboratively and efficiently to develop
aeronautical systems that meet the customer's
requirements. The authors argue that traditional
MDO approaches often suffer from a lack of
collaboration and communication, leading to
inefficiencies and errors. They stated that the Agile
methodology offers a more collaborative and
iterative approach that can help organizations work
more efficiently and improve the quality of their
designs. The article provides a case study on the
application of the AGILE Paradigm to the
development of a UAV (Unmanned Aerial Vehicle),
demonstrating the benefits of the approach in terms
of improved quality and reduced lead times. The
paper shows that the AGILE Paradigm can reduce
the lead time of MDO applications by more than
40% compared to the current state-of-the-art.

Agile Decision Support System for Aircraft
Design

The fourth article [4], argues that traditional
decision-making processes in aircraft design are
often slow and cumbersome, leading to delays and
cost overruns. The authors present the Agile decision
support system (ADSS), which is based on Agile
methodology. This offers a more collaborative and
iterative approach that can help organizations work
more efficiently and reduce costs. The article
presents the development and implementation of the
ADSS, which incorporates a range of tools and
techniques to enable aircraft design teams to make
better decisions and deliver designs faster and more
efficiently. The article provides a case study

demonstrating the benefits of the approach in terms
of improved decision-making and reduced design
cycle times. The ADSS incorporates a range of tools
and techniques, including decision trees,
simulations, and optimization algorithms, to help
aircraft design teams make better decisions and
deliver designs faster and more efficiently.

JIRA Agile Essentials in Aerospace

The final study [5], tackles the exploration of
Agile illustrates the transition from traditional
project management models to Agile methodologies
in software development using JIRA. The principles
of Scrum and Kanban, as implemented in JIRA
Agile, offer insights into customized project
management approaches. These methodologies
facilitate iterative development, early feedback, and
continuous improvement, aspects crucial for
managing complex aerospace projects. In the
aerospace context, the author shows the relevance of
Agile software development principles in managing
complex projects. The adaptability of Scrum and
Kanban methodologies in JIRA Agile reflects the
industry’s need for flexible and responsive project
management tools.

Conclusion

The reviewed literature collectively supports the
notion that Agile methodologies are not only
applicable but also highly beneficial in the aerospace
sector, paving the way for innovative, efficient, and
adaptive systems design and manufacturing. Agile
methodology offers a flexible, collaborative, and
iterative approach that can help organizations to
adapt to changing requirements and improve their
overall productivity. The synergy of Agile practices
with advanced technologies like CAD/CAM/CAE
and ERP systems further strengthens this
enhancement, enabling continuous improvement
and rapid response to be evolving aerospace industry
challenges.

METHODOLOGY

For Company X to successfully secure a
continuous stream of contracts with the armed



forces, it is essential for the company to transition
using the SysML program known as Cameo. This
software is a specialized tool used for systems
modeling and engineering, providing a platform for
professionals to design, analyze, and visualize
complex systems and processes in various fields. To
accomplish this, a team of engineers has been
assigned to practice using the program with an
engine that's already on the company's catalog. To
facilitate a smooth and efficient transition, they will
be implementing the Agile project management
approach. This methodology is chosen for its
flexibility and responsiveness to change, which are
essential in our dynamic work environment.
Additionally, Jira will be used as a tool to
meticulously track and analyze data from sprints.
The core objective of documenting the project
methodology is to provide a detailed account of how
Agile practices were instrumental in steering the
project to its successful completion, highlighting the
tangible outcomes and improvements realized
through this approach.

Analysis Process

The aim of the project was to assess the efficacy
of the Agile methodology across 25 to 30 sprints,
each lasting two weeks. The focus was on deriving
new insights and accelerating its integration into
future initiatives. The team consists of a lead
engineer and four additional engineers, each
possessing distinct skills, and is overseen by a Scrum
Master, an expert of Agile methodologies and the
cataloging of JIRA. They wuse JIRA for
organizational management and progress tracking.
The workflow is divided into two-week sprints, with
tasks labeled as 'stories', each rated on a difficulty
scale of 1 to 12, where each point represents an 8-
hour workday. The difficulty levels of tasks, agreed
upon by the team a day before each sprint starts,
dictate task assignments. More complex stories are
assigned to the more experienced team members.
The team handles a total number 17 to 25 sum in
difficulty of stories per sprint, and the total difficulty
score is the sum of the individual story scores.

Backlog Management

The project backlog was initially established in
JIRA before the project even started, with the lead
engineer responsible for creating the initial 20 to 30
individual stories. These stories were tailored to
demonstrate the capabilities of both the program, the
framework, and the team by the stakeholders'
requirements. Following the initial setup, the Scrum
Master arranged a meeting where the other engineers
proposed modifications and additional stories.
During the sprint planning and execution phases, the
team first addressed the stakeholders' most pressing
needs, followed by choosing additional tasks from
the backlog to fulfill a specific quota for each sprint.
Team members either selected stories they were
interested in working on or received suggestions
from others about who might be best suited for the
specific tasks. If a story involved a new field
unfamiliar to the member that chose the story, they
were provided with relevant documentation or
access to the subject matter expert.

After finishing the first sprint, a review meeting
with stakeholders took place where they shared
feedback on what they liked and disliked and
proposed new stories or adjustments to the work
completed. The day after completing a sprint, the
Scrum Master organizes a meeting to review the
previous sprint and plan for the next one. The
evaluation includes discussing the events of the
sprint, identifying what went well and what didn't,
exploring areas for improvement, and assessing the
availability of each team member for the upcoming
sprint. This cyclical process was carried out over
approximately 25 to 30 sprints, with each sprint
lasting a duration of two weeks.

Results Interpretation

This part outlines the analysis of the data
obtained to the approach to achieving the design
project objectives. The outcomes of each sprint will
form the basis for determining the efficacy of the
Agile methodology. At the conclusion of the first
sprint, an average will be calculated. This average
will then act as a benchmark for the evaluation of
subsequent sprints. Essentially, the average from one



sprint will inform the planning of the next,
establishing a target number to be met. To ensure the
method's success, this target may either be
maintained at the same level or increased. That said,
the outcomes of the completed stories are not the
sole factor considered. The team's availability and
the complexity of each story also play a significant
role and could influence the overall average
outcome.

Gantt Chart

The Gannt chart is employed to provide an
overview of each sprint, detailing the timeline, and
tracking the completion of the experimental of this
project. Table 1 also outlines the creation of the
chapters of the article and presentation schedule for
the completion of the design project.

Table 1
Projected Gantt Chart

Sprint 1 1/28/2022 2/10/2022  Staff Availability
Sprint 2 2/8/2022 2/21/2022  Staff Availability
Sprint 3 13 2/22/2022 3/7/2022  Staff Availability
Sprint 4 3 3/16/2022 3/29/2022 Staff Availability
Sprint 5 13 3/20/2022  4/11/2022  Staff Awailability
Sprint 6 3 4/12/2022  4/25/2022 Staff Availability
Sprint 7 3 4/26/2022 5/9/2022  Staff Availability
Sprint 8 13 5/10/2022 5/23/2022 Staff Availability
Sprint & 3 Staff Availability
Sprint 10 3 Staff Availability
Sprint 11 3 Staff Availability
Sprint 12 13 Staff Availability
Sprint 13 3 /. / Staff Availability
Sprint 14 3 8/2/2022 8/15/ 202" Staff Availability
Sprint 15 13 8/16/2022 8/26/2022 Staff Availability
Sprint 16 13 8/30/2022 9/12/2022  Staff Availability
Sprint 17 3 9/13/2022  9/26/2022 Staff Availability
Sprint 18 13 9/27/2022  10/10/2022 Staff Availability
Sprint 19 3 10/11/2022  10/24/2022 Staff Availability
Sprint 20 13 10/25/2022  11/7/2022  Staff Availability
Sprint 21 13 11/8/2022  11/21/2022 Staff Availability
Sprint 22 13 11/30/2022  12/13/2022 Staff Availability
Sprint 23 3 1/4/2023 1/17/2023  Staff Availability
Sprint 24 1/18/2023 1/31/2023  Staff Availability
Sprint 23 13 2/1/2023 2/14/2023  Staff Availability
Sprint 26 2/15/2023 2/28/2023  Staff Availability
Sprint 27 13 3/1/2023 3/14/2023  Staff Availability
Sprint 28 3/15/2023 3/28/2023 Staff Availability
Sprint 29 3 3/30/2023 4/12/2023  Staff Availability
Sprint 30 13 4/12/2023 4/25/2023  Staff Awvailability
Research Proposal 18 11/13/2023  12/1/2023 N/A
Results, Discussion
and Conclusion 30 12/1/2023  12/31/2023 N/A
Design Project
Article 39 12/31/2023 2/8/2024 N/A
Project Poster 7 2/8/2024 2/15/2024 N/A

RESULTS AND DISCUSSION

This part presents an analysis of the revised
Gantt chart, which was updated following the
completion of all sprints. It offers valuable insights,
with a focus on examining variations on sprint
completion and discuss its discrepancies. Special

attention is given to instances where average values
in certain sprints significantly diverged from
expected figures. Understanding these differences is
key to understanding the project's timelines,
resource utilization, and sprint-specific performance
metrics.

Next, we have the updated Gantt chart on Table
2. This version includes an average calculated based
on the difficulty of the stories committed to and
completed. The committed stories emphasize the
cumulative difficulty of each individual story, rather
than focusing on the quantity of stories.
Additionally, it incorporates the previous average to
determine the new average.

Table 2
Updated Gantt Chart

Duration
Task Name  (days Start Date End Date Dependencies  Committed Completed Average
Sprint 1 1 112812022 20812022 | Staff Availability 2% %
Sprint 2 14 2912022 22302022 | Staff Availability 23 4%
Sprint 3 21 212412022 3117/2022 | Staff Availability 23 29
Sprint 4 12 3/18/2022 303012022 | _Staff Availability’ 2 28
Sprint 5 13 3131/2022 4132022 | Staff Availabili 28 2%
Sprint 6 13 411412022 42112022 | Staff Availability 14 21
Sprint 7 13 412812022 5112022 | Staff Availability 2% 2%
Sprint 8 13 5/12/2022 50252022 | Staff Availability 27 3
Sprint 9 13 5/26/2022 6/8/2022 Staff Availability 2 29
Sprint 10 13 619/2022 6/22/2022 | Staff Availability 30 %
Sprint 11 12 6123/2022 7/5(2022 | _Staff Availabili 17 11
Sprint 12 1 716/2022 1712022 | Staff Availability % %
Sprint 13 13 71812022 7312022 | Staff Availability 2% 20
Sprint 14 13 8/1/2022 8/14/2022 | Staff Availability 28 2
Sprint 15 13 8/15/2022 8/28/2022 | Staff Availability 21 2%
Sprint 16 14 8129/2022 9112/2022 | Staff Availability 23 %5
Sprint 17 13 9113/2022 9126/2022 | _Staff Availabili 20 18
Sprint 18 13 912712022 10/1012022 | Staff Availability 2 29
Sprint 19 13 10112022 | 10/24/2022 | Staff Availability 27 28
Sprint 20 13 10252022 | 14/7/2022 | Staff Availability % 2
Sprint 21 20 11/8/2022 10/28/2022 | Staff Availability 29 30
Sprint 22 12 112912022 | 121112022 | Staff Availability 2 28
Sprint 23 13 1271212022 | 121252022 | Stalf Avilabil 31 31
Sprint 24 13 12/26/2022 10812023 | Staff Availability 2 29
Sprint 25 13 1/9/2023 112212023 | Staff Availability 28 38
Sprint 26 13 112312023 252023 | Staff Availability 30 21
Sprint 27 13 21612023 2019/2023 | Staff Availability 2% 17
Sprint 28 13 202012023 352023 | _Staff Availability 2 20
| Sprint 29 13 3/6/2023 3/19/2023 | Staff Availability 19 15
Sprint 30 13 312012023 422023 | Staff Availability 1 1

Detailed Sprint Analysis

This section provides an in-depth summary of
every sprint as a feature on Table 2. It features
crucial highlights and the outcomes of each sprint,
delivering a thorough perspective on both the
progress made and the challenges encountered.

Sprint 1: Met its commitments fully, a strong
start indicating effective planning and execution.

Sprint  2: Demonstrated  exceptional
performance with the completed stories nearly
doubling the initial commitment. It not only reflects
increased team efficiency but also underscores the



team's progress in accurately estimating the
appropriate workload.

Sprint 3: Had a longer duration yet only a
modest increase in completed stories. The team is
becoming more adept at allocating appropriate
numbers to complex tasks.

Sprint 4: This one experienced a decrease in
completed stories relative to the initial
commitments, indicating  challenges  with
demanding stories.

Sprint 5: Slight underperformance in story
completion, indicating a need for recalibration in
planning and execution.

Sprint 6: Exceeded commitments by effective
task management and team adaptability.

Sprint 7: Met its commitments with precision,
demonstrating accurate  planning, consistent
execution, and the team's growing familiarity with
the SysML program.

Sprint 8: Significantly exceeded expectations,
demonstrating high productivity. The completion of
numerous stories was aided by their connection to
previous tasks.

Sprint 9: Fell marginally below the committed
level and did not meet the average task completion.
This was attributed to a restructuring of the backlog.

Sprint 10: Underperformed relative to its
commitments due to challenges arising from
stakeholder demands that necessitated deviations.

Sprint 11: Significant underperformance in this
sprint due to challenges in effectively addressing and
correlating stakeholder changes.

Sprint 12: Met its commitments, showing a
rebound in performance and improved task
management in response to stakeholder demands.

Sprint 13: The underperformance resulted from
the complexity of the stories and delays due to the
absence of a subject matter expert.

Sprint 14: Significant underperformance, a
continuation from the previous sprint, is primarily
attributed to considerable challenges stemming from
the requirement for an expert's involvement.

Sprint 15: Commitments were almost met, and
the average was achieved, thanks to the resolution of
issues from the last two sprints.

Sprint 16: Slightly surpassed commitments by
effective task handling and prioritization of more
challenging tasks.

Sprint 17: Slightly underperformed relative to
commitments, minor challenges due to the
unavailability of a team member.

Sprint 18: Surpassed commitments, showing an
uptick in team efficiency and effective task

management.
Sprint 19: Marginally exceeded commitments,
indicating consistent performance and well-

managed tasks.

Sprint 20: Slight underperformance occurred
due to resource limitations, with some team
members being occupied with duties in their
respective departments.

Sprint 21: Exceeded commitments by effective
use of extended time to complete more tasks.

Sprint 22: Underperformance relative to a high
number of committed stories occurred, largely due
to the unplanned vacations of several team members.

Sprint 23: Perfectly met the commitments,
demonstrating precise planning and execution.

Sprint 24: Slightly exceeded commitments,
indicating effectiveness in task management.

Sprint  25: Remarkable overachievement,
demonstrating high productivity and efficient task
completion, along with improved proficiency in
using Cameo.

Sprint 26: Significant underperformance in
fulfilling commitments arose due to the special
initiative being relegated to the backlog. This
occurred after leadership acquired sufficient
information from the experiment, leading to a
gradual reassignment of most team members to other
projects.

Sprint 27: Significant underperformance was
noted due to challenges in meeting planned
objectives. This was primarily due to the absence of
most team members, as detailed in the last sprint.

Sprint 28: Commitments were almost met,
thanks to an improvement in efficiency. The trend of
working with a reduced number of team members
remains a consistent theme across the next sprints.



Sprint 29: Underperformed, due to a lack of
resources in achieving sprint objectives.

Sprint 30: Commitments were fulfilled, even
with a limited number of complex stories, by
focusing on specific tasks and adapting to resource
constraints.

Initial Analysis

The initial analysis sheds light on the team's
adaptation and performance under Agile
methodology, aligning with the objectives outlined
in the problem statement. These highlights included:
a notable learning curve with the SysML program,
team members, faced challenges in applying their
skills within the software framework despite their
domain expertise. Additionally, the team had to
adjust its planning and execution strategies, which
marked a significant departure from their previous
practices at the beginning stages, yet this transition
was effectively managed. The complexity of certain
stories, which could not be divided to more
simplified tasks, also contributed to some delays.
Furthermore, the management of the backlog and the
effectiveness of sprint planning emerged as pivotal
factors. Initially underestimated, the gradual
reduction of the backlog stories eventually resulted
in longer sprints or delayed initiations, stemming
from inadequate preparation.

Trends and Patterns

Figure 1 presents patterns and trends from the
whole project using a line graph. Each point
represents a sprint's performance, with the
performance categories ranging from "Significant
Underperformance” to "Exceptional/Significantly
Exceeded.”

Figure 1
Timeline of Sprints Duration

Early sprints displayed high efficiency, often
meeting or surpassing commitments, indicating a
well-defined project scope. However, in the middle
sprints, there was significant variability, with some
sprints underperforming against their commitments.
This trend shifted in the later sprints, where there
was a notable adjustment towards more realistic
commitments and a closer alignment between
planned and completed tasks. It's important to note
that from sprint 26 onwards, the ratio of committed
versus completed tasks took a negative turn. The
reasons and details behind these patterns and shift in
performance will be further elaborated in the next
section.

Reasons for Variance

Variations in sprint outcomes are attributed to
changes in team size, adaptability to the new
software or availability. Also, variations in average
completion rates and achievement levels are largely,
but not exclusively, attributed to the team's
acclimatization with the SysML software in earlier
sprints, rather than the Agile methodology itself. The
increasing complexity of tasks or unexpected
changes in project scope contributed to
underperformance in some sprints. Other factors
impacting performance include inadequate backlog
planning, inaccurate estimation for stories and not
dividing stories into more manageable tasks. These
issues were more pronounced during periods such as
holidays, vacations, or amidst unrealistic stakeholder
demands. It's noteworthy that from sprint 26 onward,
a marginal decrease in team size was a key factor
distinguishing the later sprints in terms of tasks
assigned versus completed.

Impact of Extended Sprints

Extended sprints, such as Sprint 3 and Sprint 21,
demonstrated improved overall performance and
enhanced task completion effectiveness. While the
extended duration brought several benefits and
drawbacks, a notable advantage was the chance for a
more comprehensive approach to each task. In
standard or shorter sprints, the emphasis often shifts
towards meeting deadlines, potentially



compromising quality. This change led to a more
detailed and careful execution of tasks, ensuring
high precision, and contributing positively to both
the immediate and long-term success of the project.
On the downside, these longer sprints impacted the
duration of subsequent sprints. Additionally,
stakeholders were less receptive to these changes,
mainly because the sprint retrospectives were
delayed as a result. The overall analysis and
retrospectives of subsequent sprints were also
influenced, impacting the averages from this point
onward.

Quality Metrics

Feedback from stakeholders, offered every two
or three sprints, was pivotal and acted as a vital
quality metric. While some of the feedback was
positive and constructive, other comments were
unrealistic given the tools available. However, the
valuable aspect of this process was the opportunity it
provided to explain the feasibility of suggestions,
why certain things were possible or not. This
engagement not only helped in setting realistic
expectations but also encouraged stakeholders to
challenge the team to deliver the best service and
provide solutions. Such interactions were
instrumental in maintaining high standards and
ensuring our company's ability to secure future
contracts through attentive and quality service.

Team Feedback and Retrospectives

Every sprint concluded with a sprint
retrospective, where the feedback gathered was
invaluable for future initiatives using the Agile
framework. These retrospectives were key learning
opportunities, highlighting essential practices to
enhance our effectiveness throughout the sprints.

Firstly, we learned the importance of breaking
down complex stories into simpler tasks. Tackling a
single complicated task can be daunting, whereas
dividing it into smaller, manageable chunks allows
for more efficient completion. Team members can
focus on completing most of the task independently
and seek help for aspects they are less familiar with.
This approach not only made tasks less intimidating

but also increased the average completion rate.
Another vital lesson was the importance of
maintaining open communication with stakeholders,
not just the project lead. Engaging directly with
stakeholders with direct communication was
instrumental in addressing unique aspects of the
project more effectively.

Additionally, internal team communication was
crucial. An individual’s story or task could often be
assisted by another team member, rather than
waiting for an external expert. This approach
fostered a more collaborative and efficient working
environment, where team members could leverage
each other’s strengths and knowledge. Lastly, it was
highlighted that accounting for team members'
availability and vacation schedules is important.
Recognizing the importance of team members' pre-
planned vacations, external responsibilities, or
periods of unavailability was essential. By
considering these factors in the planning stages, the
project lead was able to manage resources and
expectations. This ensured that the team’s workflow
remained consistent and uninterrupted.

Lessons Learned and Recommendations

Throughout this project, several key lessons
were learned, resulting in valuable recommendations
to improve the effectiveness and efficiency of
project management, especially within the
framework of Agile methodologies.

e Improving Estimation and Planning
Processes: One of the primary lessons learned
is the importance of refining estimation and
planning processes. Accurate estimation is
critical in aligning commitments  with
achievable outcomes. This involves not only
estimating the time and resources needed for
each task but also considering potential risks
and uncertainties. Improved planning also
encompasses effective backlog management,
ensuring that tasks are prioritized and scheduled
in a manner that maximizes productivity and
minimizes delays.

e Ensuring Consistent Resource Availability:
Maintaining a consistent level of resource



availability is essential for sustaining sprint
momentum. This includes not just the
availability of team members, but also the
accessibility of necessary tools, training, and
information. Strategies for ensuring consistent
resource availability might involve cross-
training team members to cover for each other,
specialize training, establishing clear protocols
for dealing with absences, and maintaining a
buffer of resources to handle unexpected
shortages.

Continuous Refinement of Agile Practices:
The Agile methodology is not a static
framework but a dynamic one that benefits from
ongoing refinement. By regularly reviewing
what worked well and what didn’t, teams can
adapt and evolve their Agile practices. This
continuous improvement approach should be
ingrained in the team culture, encouraging open
communication, experimentation, and a
willingness to learn from both successes and
failures.

Fostering a Collaborative Team
Environment: Encouraging team members to
share knowledge, skills, and insights can
significantly enhance collective problem-
solving and innovation. Regular team-building
activities and open forums for discussion can
help in fostering a strong, cohesive team.
Enhancing Stakeholder Engagement:
Regular updates, involving stakeholders in key
decisions, and seeking their feedback can ensure
that the project remains aligned with their
expectations and needs. This also helps in
managing stakeholder expectations realistically
and prevent any delays.

Risk Management and Mitigation Strategies:
Identifying potential risks early and having
contingency plans in place can help in
mitigating the impact of these risks. Regular risk
assessment meetings should be a part of the
project routine.

Utilizing Technology and Tools Effectively:
The appropriate use of technology and tools can
significantly boost project efficiency. Teams

should be trained in the latest tools that can aid
in project management, communication, and
task tracking.

Relevance to Problem Statement

The Agile methodology, as evidenced by the
sprint outcomes, has contributed significantly
towards addressing the project's problem statement.
The methodology's flexibility and focus on
continuous improvement align with the project's
goals of enhancing team productivity and quality.
The sprint data provides concrete evidence of the
Agile methodology's impact, supporting the question
of the project.

Concluding Remarks

This analysis effectively illustrates the impact of
Agile methodology on the project, aligning with its
objectives and addressing the problem statement. It
achieves clarity and focus by strategically omitting
non-essential elements, such as blind alleys and dead
ends, unless they are particularly relevant. The Gantt
chart data is pivotal in this context, providing a
transparent and detailed view of the project's
progression and highlighting the benefits and
effectiveness of Agile methodologies in project
management.

The insights into each sprint's performance
relative to the project's goals demonstrate the team's
adaptability in responding to various challenges and
adjusting strategies. This adaptability is evidenced in
the varying sprint performances. These performance
fluctuations offer valuable lessons about Agile's
ability to adapt to different scenarios and the
inherent variability of project management.

CONCLUSIONS

This project represents a major achievement in
aerospace systems development, highlighting an
innovative integration of Agile methodologies with
SysML. The journey has been characterized by
significant findings, insightful challenges, and
substantial contributions that not only underscore the
project's success but also lay a solid foundation for
future explorations in this domain. Below is a



comprehensive summary of  the key
accomplishments and potential recommendations
that could further enhance future research.

Most Important Findings

The project's main achievement was the
effective integration of Agile methodologies with
SysML programs, which led to significant
improvements in team productivity, work quality,
and collaboration, essential for addressing the
dynamic needs of aerospace system development.
Key aspects became crucial at every stage of the
project. Time management turned essential as sprint
durations lengthened, resulting in scheduling
conflicts with stakeholders. The team's development
was a pivotal factor; they demonstrated remarkable
growth in adopting Agile practices and mastering
SysML. The initial sprints were characterized by
high efficiency and an increased task completion
rate. Yet, the middle phase experienced a decline in
completion ratio due to inadequately prepared
backlogs and the rising complexity of stories.
Performance improved in the final sprints up to
sprint 25, but subsequently faced challenges due to
limited team availability. Furthermore, the project
benefited from consistent and active engagement
with stakeholders. Ensuring stakeholder
involvement in the Agile process was vital for
tailoring the project to customer needs, significantly
boosting overall satisfaction.

Limitations

The project encountered several obstacles. A
major challenge was the need for each team member
to become proficient in such a short amount of time
with a modeling program they had not previously
used, requiring them to adapt their expertise to this
new tool. Additionally, resource limitations affected
the outcomes of later sprints. Effective backlog
management also posed a challenge. The criticality
of efficiently handling the backlog became apparent
over time, with initial oversights leading to extended
or delayed sprints. Moreover, there was a marked
inconsistency in sprint performance, underscoring
the necessity for enhanced planning and strategic

adaptations to meet evolving project needs and team
dynamics.

Summary of Contributions and Future Research

In terms of contributions and future research,
this project highlighted the adaptability of Agile
methodologies in managing complex and dynamic
aerospace system development projects. It also
showed that it could substitute or enhance any type
of methodology, from software development to
manufacturing processes. Significant enhancements
in team dynamics were noted, especially in terms of
improved collaboration and communication, which
played a key role in achieving more efficient and
quality-focused results. Future research should focus
on refining estimation and planning within Agile
frameworks, while also integrating training for the
utilized software into the project timeline. These
improvements would enhance the management
efficiency and effectiveness of complex projects,
thereby facilitating further advancements in the
aerospace industry.
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