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Abstract

The pursuit of continuous improvement is a defining feature of agile software development,
yet its success depends on the systematic collection and interpretation of team members’
feedback. Conventional mechanisms, such as retrospectives and surveys, provide valuable
insights but are often constrained by their episodic nature and susceptibility to subjective
interpretation. This study examines the potential of Artificial Intelligence (Al), and in
particular sentiment analysis, to complement feedback-driven practices and strengthen
continuous improvement in agile contexts. Two literature reviews were conducted: one on
applications of Al across software engineering domains and another focusing specifically
on sentiment analysis in agile environments. Based on these insights, a prototype tool was
developed to integrate sentiment analysis into task management workflows, enabling the
structured collection and analysis of developers’ perceptions of task descriptions. Semi-
structured interviews with experienced project managers confirmed the relevance of this
approach, highlighting its capacity to improve task clarity and foster more transparent and
inclusive feedback processes. Participants emphasized the value of the proposed approach
in generating rapid, automated insights, while also identifying potential limitations related
to response fatigue and the reliability of Al-generated outcomes. The findings suggest that
incorporating sentiment analysis into agile practices is both feasible and advantageous, pro-
viding a pathway to align technical objectives with developer experiences while enhancing
motivation, collaboration, and operational efficiency.

Keywords: agile software development; continuous improvement; feedback analysis;
sentiment analysis; task description quality

1. Introduction

Continuous improvement is a systematic effort aimed at optimizing organizational
processes, products, and services through planned and incremental actions [1,2]. Known as
Kaizen [3], this philosophy originated in Japan and gained prominence in the automotive
industry during the 1980s, particularly through the practices introduced by companies
such as Toyota. Since then, it has become a cornerstone of operational excellence initiatives
in a wide range of sectors. Its success relies heavily on collective commitment, especially
from the management, and on the active involvement of employees, who are encouraged
to critically reflect on their own work routines and propose concrete improvements on a
regular basis [3,4]. In the context of software development, continuous improvement is
strongly aligned with agile methodologies such as Scrum and Kanban. These approaches
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promote adaptability and learning through short, iterative cycles, enabling teams to deliver
value incrementally while responding to changing requirements and priorities [2,3]. Regu-
lar feedback loops, including sprint reviews and retrospective meetings, play a central role
in these frameworks. They serve as structured opportunities for teams to assess progress,
discuss challenges, and define process refinements that enhance both team performance
and product quality [4]. Despite the operational frameworks in place, the effectiveness
of continuous improvement in agile environments ultimately depends on how well the
perceptions, experiences, and concerns of individual team members are understood and
acted upon. Developers are directly involved in task execution and are thus well positioned
to provide insights into issues such as unclear requirements, excessive workload, inade-
quate tooling, or communication breakdowns. Capturing and analyzing this feedback in a
structured way is therefore essential to inform decision-making, guide task definition, and
maintain a healthy team dynamic over time.

Traditionally, feedback collection has relied on explicit, manually gathered inputs,
such as surveys, meetings or interviews, which, while useful, are often time-consuming
and limited in scale. Moreover, much of the sentiment embedded in day-to-day project
communications remains implicit and unstructured, scattered across artefacts such as
commit messages, issue trackers, code reviews, and chat logs. This is where techniques
such as sentiment analysis, also known as opinion mining, can play a transformative
role. Sentiment analysis is a Natural Language Processing (NLP) technique that allows for
the automatic classification of the emotional tone of a given text, distinguishing between
positive, negative, and neutral expressions [5,6]. When applied to textual data generated in
software development projects, it provides a scalable means to uncover patterns of emotion
and attitude among team members. Considering that an estimated 80% of corporate data
is unstructured [7], the ability to analyze such content systematically can yield valuable
insights that would otherwise go unnoticed.

In the software development domain, several studies have explored how Artificial
Intelligence (AI) and NLP can enhance key dimensions of software project management.
Examples include automated requirements prioritization [8], task effort estimation in
story points [9], use-case quality assessment [10], project success prediction [11], and data-
driven retrospectives for workload forecasting [12]. Collectively, these studies demonstrate
the potential of Al and NLP to increase efficiency, accuracy, and objectivity in project
management activities that were previously dependent on subjective judgment. However,
most of these approaches focus primarily on quantitative and operational aspects, such as
effort estimation, task assignment, or risk prediction, while paying limited attention to the
qualitative and affective dimensions of software development, including how developers
perceive, interpret, and emotionally respond to their work environment. In fact, sentiment
analysis has been increasingly explored as a tool to support team management, quality
assurance, and process improvement. But it can also help detect signs of frustration
or confusion related to specific tasks, identify moments of declining morale, or reveal
recurring sources of inefficiency. When used continuously and in combination with other
agile practices, this approach can contribute to more proactive and informed interventions
by project managers, ensuring that small issues are addressed before they evolve into critical
bottlenecks. Furthermore, it can support more accurate and empathetic task definition,
aligning technical planning more closely with the actual experiences of those carrying out
the work.

This study seeks to address that gap by investigating how Al-based sentiment analysis
can be embedded within agile feedback loops to continuously capture and interpret devel-
opers’ perceptions, and how it can be used to improve task clarity while fostering more
transparent and inclusive feedback processes. In contrast to prior research that primar-
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ily emphasizes automation and prediction, this approach focuses on integrating opinion
mining directly into the iterative feedback mechanisms that drive continuous improvement.

To achieve this goal, this study combines two complementary research components: a
dual literature review examining (i) how Al has been applied across various subfields of
software engineering, including project management, testing, requirements engineering,
and development, and (ii) how sentiment analysis has been used to extract value from
developer feedback in agile contexts; and the design and evaluation of TaskIT Version 1.0
(hereafter, TaskIT) a prototype Al-driven sentiment-analysis tool that continuously captures
developers’ perceptions of the clarity and quality of the task descriptions they execute.
This integrative approach bridges the gap between human-centred feedback practices and
Al-enhanced management systems, fostering a more adaptive and empathy-aware model
of continuous improvement in software engineering.

To assess the practical relevance of this approach, the study conducted semi-structured
interviews with a cohort of experienced software-engineering project managers. Their
insights confirm that surfacing sentiment trends in near-real time can expose latent bottle-
necks, clarify ambiguities in task definition, and prompt earlier, more focused interventions.
When the tool’s analytics are embedded within established project-management platforms,
interviewees observed a clear potential to streamline decision-making, reinforce developer
well-being, and ultimately enhance both process efficiency and product quality. These find-
ings motivate the empirical study presented in the remainder of this article and underscore
the value of integrating Al-based sentiment analysis into the everyday workflow of agile
software projects.

Thus, the main contributions of this article are as follows:

e  Contribution to the Literature on Al Applications in Software Engineering Process
Improvement: By combining a literature review with an applied case study, the work
bridges gaps between theoretical Al capabilities and practical challenges faced in
software project management.

e  Demonstration of Sentiment Analysis as a Proactive Risk Detection Mechanism: The
study highlights how sentiment trends can signal emerging issues, such as unclear
tasks or team stress.

e  Through semi-structured interviews, the study gathers expert feedback on the us-
ability, relevance, and potential impact of Al-based sentiment analysis in managing
agile software projects, providing valuable practical perspectives to complement the
technical development.

e Integration of Sentiment Analysis with Agile Project Management Practices: A method-
ological approach provides a foundation for further exploration of Al-enhanced
feedback analysis in software engineering, encouraging the development of more
sophisticated, context-aware sentiment analytics tools.

2. Materials and Methods

Software engineering research increasingly emphasizes the integration of human-
centered practices with technology-driven innovations to enhance development processes
and project outcomes. Within this context, two interrelated paths have gained prominence:
structured feedback mechanisms that promote continuous improvement in agile envi-
ronments, and the application of Al in software project management. While these areas
differ in focus and methodology, they are connected by the shared objective of enhancing
productivity, decision-making, and process efficiency. Understanding how these comple-
mentary approaches operate, one focusing on human-driven improvement, the other on
technology-enabled optimization, provides a foundation for examining their combined
potential in advancing software engineering practices.
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Section 2.1 examines studies on the systematic use of feedback as a driver of im-
provement at the individual, team, and process levels. Building on this understanding of
human-centered improvement, Section 2.2 addresses the role of Al in software project man-
agement. By integrating these perspectives, this section highlights the mutually reinforcing
nature of feedback and Al interventions.

2.1. Leveraging Feedback for Continuous Improvement

As software development becomes increasingly complex and fast-paced, particularly
in agile environments, the ability to adapt quickly is essential for delivering high-quality
products and sustaining team performance. Feedback plays a central role in this pro-
cess. When actively sought and thoughtfully integrated into daily workflows, it not only
helps identify bugs and inefficiencies but also reveals opportunities to improve practices,
processes, and solutions. Beyond technical refinements, feedback promotes learning and
shared reflection, supporting continuous team growth. In agile contexts, regular feedback
loops, from users, team members, and stakeholders, are crucial to ensuring that products
remain aligned with real-world needs.

The objective of this review is to examine how feedback mechanisms contribute
to continuous improvement in agile software development, focusing on their sources,
the levels at which they operate, the competencies they enhance, and the organizational
benefits they provide. It reviews studies that investigate how feedback mechanisms can be
leveraged in agile software development. The analysis emphasizes the sources of feedback,
the levels at which it operates, individual, team, or process, the competencies it enhances,
and the organizational benefits it produces. The analysis is grounded in a review of related
work conducted according to the PRISMA methodology [13].

To objectively understand the contribution of feedback to continuous improvement in
the context of software development, the review is guided by four research questions (RQ):

RQ1—What sources of feedback are used to promote continuous improvement?
RQ2—Does continuous improvement through feedback occur at the level of individuals,
processes, teams, or all of these?

RQ3—What individual competencies of each development team member can benefit from
the feedback process?

RQ4—In what ways do companies and software development projects using agile method-
ologies benefit from the feedback process?

2.1.1. Inclusion Criteria

In line with the research objectives, the following inclusion criteria were defined to
determine which studies would be considered for analysis:

e  Address software development or the management of software development projects.

e  Refer to feedback processes of any type or origin, provided they occur within software
development teams.

e  Refer to software development based on agile methodologies.

e  Address the topic of continuous improvement in the context of software development.

e  Published between 2014 and 2024.

2.1.2. Exclusion Criteria

To ensure that only works directly related to the subject under investigation were
analyzed, the following exclusion criteria were applied:

e  Studies that did not address the topic of software development or its management.
e  Studies that did not address feedback from members of development teams.
e  Studies that did not address agile methodologies.
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e  Studies that did not refer to continuous improvement within the scope of software
development.
e  Studies that were retracted, unavailable, or duplicated.

2.1.3. Data Sources

The search for relevant works was carried out using the Scopus scientific database
(www.scopus.com) and the IEEE Xplore digital library (https:/ /ieeexplore.ieee.org/). These
databases were selected because they offer extensive coverage of high-quality research in
computer science and software engineering, ensuring the inclusion of the most relevant and
reliable studies. In addition, due to the limited number of records retrieved from Scopus
and IEEE Xplore, Google Scholar (https://scholar.google.com/) was also used to identify
additional relevant works.

2.1.4. Selection Process

An advanced search was performed employing multiple query strings that combined
relevant keywords to identify studies examining how feedback from team members, within
the context of agile software development, can be harnessed to foster continuous improve-
ment. The search was restricted to the title and abstract fields, applying the following
query expression:

(software AND (develop* OR project OR manage* OR process OR method*))

AND (feedback OR comment* OR comunicat* OR collaborati*)

AND agile AND team* AND improvem*

The search, conducted between early November 2024 and late December of the same
year, yielded a total of 89 studies. Of these, 86 studies were excluded for not aligning with
the objectives of the intended research:

e 65 excluded after reading the title.
e 17 excluded after reading the abstract.
e 4excluded after a full-text review.

This process resulted in three related studies, two of which were highly similar,
authored by the same researcher, and referred to the same work. Consequently, only
one of them was considered for analysis [14]. Since the initial search yielded only two
studies [14,15] for analysis, an additional open search was conducted in other digital
libraries, including IEEE Xplore and Google Scholar. In these subsequent searches, the
same expressions and terms applied in Scopus were used. This process made it possible to
identify three additional related articles [16-18], which were also included in the analysis.

2.1.5. Analysis of the Selected Studies

The analysis, carried out to address the RQ, is presented in Table 1.

The studies reveal a diverse range of feedback sources in agile software develop-
ment (RQ1). Feedback may arise from user stories, tickets, commits, and retrospective
meetings [14], as well as from formal managerial channels and informal peer interactions,
involving both team leaders and team members [15-18]. Additionally, self-assessment
practices serve as a complementary source of feedback [17]. Collectively, this indicates that
feedback emerges from both technical artifacts and interpersonal exchanges, underscoring
their multifaceted role in promoting continuous improvement.

Regarding RQ2, continuous improvement occurs across multiple organizational lev-
els. Most studies focus primarily on the individual level, highlighting enhancements in
personal skills and productivity [15-18], while others examine process-level improvements,
emphasizing the refinement of development practices and workflows [14]. Feedback also
influences team-level collaboration and guidance [18]. Consequently, feedback mechanisms
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contribute to improvement across individuals, teams, and processes, depending on the

source and structure of the feedback.

Table 1. Comparative summary of studies on leveraging feedback for continuous improvement.

Study RO1 RQ2 RQ3 RQ4
. Use of data generated b
Derlvgd from user. . activities to f;;roduce moZe
stories, tickets, commits, Does not mention
[14] and team reflections Process. individual skills .accurate feedback that can
during retrospective benefited. improve both the softw.a re
8 P
meetings. prodgct and the way it
is developed.
Formal feedback s
provided by Cornrr%umca’flon, . .
management and Individuals and technical skills, Increased productivity
[15] informal feedback from their skills commitment, proactivity, through enhanced
both management and ' . F:qoperation, an.d . employee motivation.
direct work colleagues. individual productivity.
Individual productivity,
technical knowledge, Teams motivated by
Provided by Individuals and punctuality, positive feedback and
[16] management and direct their skills management skills, improved skills are more
work colleagues. ’ communication, productive and achieve
initiative, and their goals more easily.
commitment.
Human capital with
Self-assessment by each Comn.lu.nicationl, enhanced skills through
individual pI‘OdI:lCtIVIty, quality, accurate and personahze'd
complemente <Ii by N technical kpowledge, development processes is
[17] feedback from direct Ind1V1.dua!s and punctuality, work among the most important
colleagues, and their skills. rpanagement, factors in orggnlzatlons.
overseen,by commitment, te.amwork, Transpgrency in feedback
management willingness to improve, and alignment between
’ and initiative. self-feedback and
peer feedback.
Feedback fosters greater
collaboration and trust
Performance indicators, = Individuals and Willingngss to learn, within. teams, increasing
[18] management, and team, their skills, and work motivation and operat1ona.1 perform:fmce
colleaglues. processés. reduction of impostor and reducing undesired

syndrome.

staff turnover. It also
enhances the motivation of
each individual.

Feedback enhances a wide range of competencies (RQ3). Recurrent themes include
communication, technical skills, commitment, initiative, productivity, punctuality, teamwork,
proactivity, and willingness to learn [15-18]. Feedback also fosters management and work
organization skills, along with psychosocial benefits such as increased motivation and reduced
impostor syndrome [18]. These findings suggest that feedback mechanisms support both hard
skills and soft skills, contributing to comprehensive professional development.

Organizations and agile projects benefit through multiple channels (RQ4). Improved
product quality and development accuracy [14], enhanced individual and team produc-
tivity [15,16], increased motivation and engagement [16,18], and greater trust and collab-
oration within teams [18] are highlighted. Feedback also enables more transparent and
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personalized development processes, strengthening human capital and aligning individual
performance with organizational goals [17]. Collectively, these benefits highlight the pivotal
role of feedback in promoting both operational efficiency and strategic alignment.

The responses to the RQ reveal that feedback in agile software development originates
from a broad spectrum of sources, including technical artifacts such as user stories, tickets,
commits, and retrospective meetings, as well as formal managerial channels, informal peer
interactions, self-assessments, and performance indicators (RQ1). Continuous improvement
is driven at multiple organizational levels, individual, team, and process, depending on
the source and structure of feedback (RQ2). At the individual level, feedback fosters both
technical and interpersonal competencies, such as communication, productivity, teamwork,
commitment, initiative, and willingness to learn, while also enhancing motivation and
reducing psychological barriers like impostor syndrome (RQ3). For organizations, the
benefits extend to higher product quality, increased accuracy in development, improved
collaboration and trust, stronger human capital, and closer alignment between individual
performance and strategic goals (RQ4). Collectively, these findings underscore the role of
feedback as a multidimensional driver of improvement, integrating human development,
operational efficiency, and strategic alignment within agile methodologies.

Although the reviewed studies employ distinct methodological approaches, several
converging conclusions can be identified. A recurrent aspect is the distinction between
formal feedback, which is well-defined and structured, and informal feedback, which
arises spontaneously during day-to-day team activities [15,16,18]. Informal feedback is
perceived as particularly valuable when exchanged frequently among team members and
from management, with professionals emphasizing the importance of having the autonomy
to choose the receivers of their feedback. While most do not regard providing feedback to all
colleagues as burdensome, some caution that excessive breadth may reduce its acceptance
and clarity. Feedback should be carefully planned, delivered, and communicated [17,18].
It should be grounded in objective data on individual performance, complemented by
the perspectives of peers and supervisors on the individual’s conduct across various
dimensions. Conversely, when poorly delivered, feedback may be rejected by the receiver,
resulting in diminished motivation, productivity, and engagement in improvement efforts.
Several studies [14-16] highlight the role of peer-to-peer feedback. Another noteworthy
aspect, highlighted in study [18], indicates that the use of dedicated software, allowing
feedback to be provided and monitored by various team members, particularly by the
responsible management, may represent a way to enhance the feedback process in agile
development environments. Ultimately, feedback serves as a catalyst for both motivation
and productivity, as motivated professionals, aware of their strengths and weaknesses, are
more receptive to improvement, thereby fostering technical growth, stronger collaboration,
and strategic goal attainment in agile software development contexts.

2.2. Leveraging Al and NLP for Enhanced Software Project Management

This section presents an analysis of studies that propose solutions integrating Al
or NLP mechanisms into the processes and activities of software project management.
The goal of the review is to explore how Al and NLP are applied in software project
management, focusing on the areas they aim to improve, the tools and data used, the
results achieved, and the benefits reported compared to conventional practices. As in the
research presented in Section 2.1, the PRISMA methodology [13] was also used to conduct
the analysis of the related studies.

For this analysis, five research questions (RQs) were considered:

e  RQ5—Which project management activities are addressed and intended to be im-
proved using Al or NLP in each study?
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e  RQ6—What technologies are used in the development of the proposed solutions in
each analyzed study?

e  RQ7—What is the origin of the data, and what are its properties used in the develop-
ment of proposed solutions in each study?

e RQ8—What is the final product or output of the solution developed in each ana-
lyzed study?

e  RQ9—What advantages do the authors of each analyzed study identify in using their
proposed solutions compared to conventional approaches in software project management?

2.2.1. Inclusion Criteria

Inclusion criteria were established to ensure that the most relevant related works were
selected. Studies to be analyzed in this research phase were required to:

Address at least one of the following topics: Al or NLP.
Cover aspects and/or typical activities of software development.
Present concrete solutions involving the use of the aforementioned technologies.

Explore how these technologies contribute to the improvement of software project
management.
e  Be published after 2014.

2.2.2. Exclusion Criteria
The following exclusion criteria were applied:

e  Studies related to areas other than software development.

e  Studies published in languages other than Portuguese or English.

e  Studies published more than ten years ago.

e  Studies addressing a technological area in a generic manner for improving software
project management activities.

2.2.3. Data Sources

For this study, only the Scopus database was used. It was chosen for its extensive
coverage of peer-reviewed literature in computer science and software engineering, as
well as its reliable indexing, comprehensive metadata, and advanced search functionalities,
which facilitate systematic and reproducible reviews.

2.2.4. Selection Process

The method and procedure used to identify studies related to the topic under inves-
tigation are described below. A search was conducted with the objective of identifying
articles that present practical solutions involving the integration of Al and NLP to improve
software project management. A time limit of approximately 10 years was applied, starting
from 2014, since this period marked a significant increase in the use of such technologies.
The selected studies had to be written in either Portuguese or English, and the search terms
had to appear in the abstract. The search query used was the following:

“project manag*”

AND “software”

AND (“artificial intelligence” OR “natural language”)

The execution of this query resulted in a total of 109 studies, from which the following
were excluded:

35 excluded after reading the title.
49 excluded after reading the abstract.
1 excluded due to unavailability.

14 excluded after full text review.
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Thus, of the initial 109 studies, 10 were considered relevant to the topic under analysis.
Among these, two were systematic reviews and were therefore not subjected to direct
individual analysis. However, these two literature reviews were included in a comparative
analysis conducted after the individual review of the remaining eight studies, to identify
points of convergence with the analyzed works.

2.2.5. Analysis of the Selected Studies

This section presents the results of the analysis of the selected studies based on the
research questions outlined earlier. It summarizes both the unique characteristics of each
study and their commonalities. Table 2 presents the findings, organizing the studies
according to their responses to the research questions.

The project management activities addressed and targeted for improvement using
Al or NLP (RQ5) include requirements prioritization, task estimation, project success
prediction, use case quality evaluation, and bug report management. Three studies [9,19,20]
focus on task/issue effort estimation. These solutions predict the effort required for a task
based on its textual description, with estimations expressed using different units or metrics,
such as minutes, days, or story point ranges/classes. The remaining studies address
a broader range of activities, including requirements prioritization [8], use case quality
evaluation [10], and project success prediction [11].

Most studies report on employing ML and NLP algorithms, with Python as the
primary programming language (RQ6).

The data used by these algorithms (RQ7) predominantly originates from real software
development projects, although some studies rely on synthetic datasets or bug reports.
Additionally, these studies commonly utilize task attributes from real projects, such as titles,
descriptions, and actual durations.

The final deliverables of the proposed solutions (RQ8) vary across studies, with some
examples including effort estimation for task completion, quality assessment of use case
descriptions, and task prioritization.

Addressing RQ9, which concerns the advantages most frequently highlighted by
the authors in using their proposed solutions compared to conventional approaches in
software project management, the analysis shows that integrating Al and NLP technolo-
gies can streamline processes and activities that would otherwise require significant time
and resources if performed manually. These activities become data-driven rather than
reliant on the experience of individual professionals. By saving time, reducing resource
consumption, and improving accuracy, organizations are better positioned to achieve their
objectives efficiently.

Despite the diversity of methods, several commonalities were identified at various
levels, particularly regarding the targeted activities that the studies and their proposed
solutions aim to enhance, as well as the advantages claimed compared to traditional
practices. A recurring theme across multiple studies is the benefit of integrating Al and NLP
mechanisms into project management. Explicitly or implicitly, the proposed solutions aim
to automate processes and activities that are typically performed manually and empirically
by software project managers. Several studies [8,11,12,20] highlight that, through this
automation, the targeted activities no longer rely solely on the experience of individual
professionals, who are prone to errors. Instead, management activities become data-
driven, leveraging historical data to improve the accuracy of outcomes, such as task
effort estimation. This approach increases objectivity and contributes significantly to the
success of software projects. Another advantage of these automated solutions is that
project professionals are relieved from performing these activities manually or empirically,
allowing them to focus on higher-value tasks, such as development activities, thereby
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saving time and reducing costs. Study [8] also reports an increase in scalability concerning

the targeted activities it addresses.

Table 2. Comparative summary of studies on leveraging Al and NLP for enhanced software

project management.

RQ7 RQ7
Study RQ5 RQ6 (Data Source) (Data Fields) RQ8 RQ9
120 requirements . tual description, Requirements are  Objectivity (independent
Automated written by 16 - -
. TF-IDF and category, and automatically of team experience),
[8] requirements software . o . . .
T K-means. manually assigned classified using timesaving, and
prioritization. development o MoSCoW rul labili
students. priority. 0SCoW rules. scalability.
Task effort Title, textual ;r\?iikl:igﬁ;ﬁcaggﬁ Advantages over other
. L. Graph Neural 23,000 issues from " yP automated methods.
[9] estimation in . description, and ranges (small, L
. Network. 16 projects. . ; Improved prediction
story points. actual story points. medium, large, T
accuracy is highlighted.
extra-large).
Determines
NLF, spaCy Textual description whether a use L
. modules, 35 use cases . . The solution improves the
Evaluation of use evaluated in terms case is of good .
[10] - WordNet, among created by . quality of use case
case quality. . of length, structure, quality and
other Python professionals. . e content.
tools etc. identifies issues
' if not.
Project success Python, Deep Public datasets . Indicates whether -
A Budget, team size, L More accurate predictions
prediction based =~ Neural Networks, from real and T a software project L
[11] . . . qualitative risk . compared to empirical
on its and forecasting simulated will succeed (1) or .
- . level, among others. forecasting.
characteristics. models. projects. not (0).
Analysis of Issue tvpe. issue Forecast
project data to ML models for Forit };p r’int info workload Improved forecasting
identify prediction and . P 1y Sprint inio, capacity for based on historical data
. lassificati Jira data from sprint velocity, . . lvsi ional
[12] improvement classification software proiects started and upcoming sprints. analysis. Conventiona
opportunities for (KNN, linear projects. ) 1 Classification of methods are empirical
Sprint regression) completed backlog issues (task, bug; and resource-intensive
R ' items, etc. . ’ :
Retrospectives. ! etc.).
Automated effort
B cstmaton CbStenand IO e, St S ine
for client/user- predu q . project year, task ) :
[19] algorithms from 7 real clients. L minutes to dependency on human
requested change (Random Forest Real data from description, actual complete the task estimations that may be
tasks. ’ T task duration. P ' . y
k-grams). tools like Jira. error-prone in new
projects.
Time estimation Issues:. tex tual ijle estimation Reduces errors in task
for development Chatbot, de§cr1pt10n§, (in days) to estimation and
. . . associated project, complete a task. .
and testing tasks.  MongoDB, linear Real Siemens Forit Sueeestion of assignment. These
[20] Task assignment regression, rojects tracked b Y- 58 activities no longer rel
& ] Proj & y
L Professionals: name, first- and .
to the most XGBoost, LSTM, in Jira. . X solely on professional
o project allocation, second-best .
qualified team SVM, KNN. . . experience, but on
member task history, role candidates to automated data analysis
’ (dev or tester). perform the task. ’
Transformation of
Bue reports bug reports into
Management of sub?nitt}?a db Audio, screenshots, developer- Easier for users to report
[21] bug reports from ML and NLP. oy and textual bu; assigned tasks, bugs compared to
5 P users via a & & & P
mobile app users. descriptions. including conventional platforms.

messaging app.

detection of
duplicate reports.

The advantages and commonalities identified in this analysis align with the findings
presented in [22]. According to the authors of that study, the incorporation of Al into
software project management aims to replace traditional and empirical methods. They
report that Al can make decision-making faster, more accurate, more objective, and less
resource- and effort-intensive for both project management and development teams. For
instance, NLP techniques are used to process textual elements generated by various project
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activities, particularly to improve the specification and understanding of functionalities, an
observation that is also supported by our analysis of the selected studies, especially those
in [8,10].

The review presented in [23] focused on the integration of Al into software project
management across three dimensions: Technology, Organization, and Environment. Ac-
cording to the authors of [23], Al integration enhances the objectivity and accuracy of
predictions, such as the effort or time required to complete tasks. They identify the estima-
tion of metrics, including effort, risk, and time, as one of the most significant areas based
on the number of solutions analyzed. This conclusion is consistent with our findings, as
three of the eight studies reviewed [9,19,20] specifically focus on these estimation activities.
Another advantage highlighted in that study is the improved allocation of human resources,
since management and planning activities that were previously performed manually can
now be automated and executed more efficiently.

2.3. Complementary Roles of Feedback and Al in Agile Software Development

As evidenced by the analyses in Sections 2.1 and 2.2, both approaches may consistently
contribute to improvement in agile software development: on one hand, structured and
human-centered feedback practices; on the other, technology-driven optimization through
Al and NLP. Each has proven effective in isolation, yet their combined use, particularly
when mediated by dedicated platforms that allow feedback to be gathered, tracked, and
interpreted by both team members and management, may offer considerable potential to
strengthen feedback processes.

In agile settings, feedback drawn mainly from sources such as user stories, retro-
spectives, and peer reviews underpins the incremental refinement of both processes and
deliverables. Relying exclusively on conventional channels imposes limitations arising
from their infrequent occurrence, inconsistent engagement from participants, and the
interpretative subjectivity inherent to qualitative feedback. These limitations highlight
the opportunity to complement and extend established practices through purpose-built
software incorporating Al capabilities, tools that enable continuous input collection from
multiple communication streams, apply sentiment analysis to uncover underlying attitudes,
and present evolving trends in accessible visual formats. For project leaders, such tools can
support the continuous monitoring of the team’s emotional and cognitive climate, rather
than relying solely on periodic reports. When sentiment data is connected to operational in-
dicators, such as task complexity, workload distribution, and delivery performance already
captured by Al-enabled management systems, it becomes easier to identify early signs
of declining morale, recurring sources of frustration, or breakdowns in communication,
and to intervene before these factors compromise project outcomes. Integrating structured
feedback with Al-driven analytics can help create a more transparent and inclusive work
environment. Contributions from developers, testers, and other stakeholders can be sys-
tematically captured, categorized, and prioritized according to urgency and relevance,
with actionable insights feeding directly into agile artefacts such as sprint backlogs or task
boards. This approach strengthens, and makes more visible, the connection between the
team’s lived experience and the project’s technical objectives.

It is important to consider that in agile methodologies, feedback analysis has tra-
ditionally been conducted by team leaders and project managers during retrospective
meetings, offering a structured forum for collective reflection and open dialogue. This
remains a core practice consistent with agile principles. A hybrid approach, where tra-
ditional retrospective-based discussions are complemented by continuous, Al-assisted
monitoring, has the potential to deliver richer and more timely insights while preserving
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the collaborative, human-centered ethos that underpins agile development, particularly if
it is not overly intrusive and does not impose significant time demands on the team.

3. Team Leader Perspectives on Feedback in Software Project Management
and the Role of Al in Its Analysis

To meet the study objectives, the research was structured into three interrelated stages.

In the first stage, two systematic literature reviews (Sections 2.1 and 2.2) were conducted
to identify the main approaches to (i) leveraging feedback to foster continuous improvement in
agile environments and (ii) applying Al and NLP techniques to software project management.
This stage was essential to understand how feedback from development team members has
been examined in the literature and how its integration with Al can be further enhanced to
strengthen their complementary roles in agile software development.

In the second stage, a prototype of TaskIT was developed to operationalize these
insights. TaskIT enables the structured collection and analysis of developers’ perceptions
of task descriptions, and its implementation combines conventional project management
features with Al-based sentiment analysis embedded within agile feedback loops, allow-
ing the continuous capture and interpretation of developers’ feedback regarding task
description quality.

In the third stage, semi-structured interviews with experienced project managers were
conducted to empirically assess the proposed approach. This stage aimed to assess the
practical relevance of the approach, particularly the potential contribution of Al-based
sentiment analysis to managing agile software projects and providing valuable practical
perspectives to complement the technical development. This stage was important to
examine the extent to which software professionals considered the approach and the
collected metrics relevant and useful for promoting the continuous improvement of task
writing. These interviews also sought to assess the tool’s potential for systematically
evaluating developer perceptions of task descriptions and, ultimately, its contribution to
continuous improvement.

3.1. A Tool for Assessing and Tracking the Improvement of Task Description Quality

TaskIT was developed to assess and monitor the quality of task descriptions, sup-
porting continuous improvement in software development processes. The application
integrates a Kanban board to track progress under agile methodologies such as Scrum and
it enables professionals with different roles within a team to monitor the progress of a soft-
ware development project. It was designed to enable the evaluation and monitoring of task
description quality over time, thereby supporting and promoting continuous improvement.

TaskIT supports four user roles, which can be held simultaneously by a single user:

e  Project Manager: Responsible for overseeing the software development project, man-
aging user roles, configuring project settings, and tracking developer responses and
the resulting analyses throughout the sprint.

e  Unauthenticated User: Not logged into the system, with very limited functionality.

e  Developer: Performs technical tasks such as programming. Developers can assign
themselves to tasks, move them across the Kanban board to update their status, and,
upon completing a task, provide feedback on the quality of its description.

e  Task Creator: The only users who can create tasks, specifying descriptions, titles, and
estimated story points.

TaskIT operates at the project level, with a Project Manager responsible for managing
sprints and monitoring the evolution of task-writing performance over time. Each task
records its author and executor, and incomplete tasks are automatically carried over to
subsequent sprints.
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When developers move a task to the Done column, they are prompted to answer
questions on the clarity and quality of its description. These responses are analyzed using
sentiment analysis and opinion mining, through Microsoft Azure services, to identify areas
for improvement in future tasks. The system thus captures and processes developers’
feedback, generating insights that can be discussed in retrospective meetings. By incorpo-
rating their perspectives, the platform not only enhances the clarity and conciseness of task
descriptions, reducing blockers, delays, and unforeseen issues, but also fosters developer
motivation by demonstrating that their input informs process improvement.

Task quality is assessed through seven guiding questions, each linked to a specific
evaluation dimension. The first addresses the clarity of the description and whether it
enabled task initiation without uncertainty. The second focuses on the presence of blocking
elements that may have hindered execution. The third examines the adequacy of the esti-
mated time allocated to the task, while the fourth considers the level of effort required and
the complexity involved. The fifth relates to the objectivity of the description, particularly
the absence of contradictions or ambiguities. The sixth invites general observations on the
way the task was formulated, offering a broader assessment of writing quality. Finally,
the seventh captures the overall experience of performing the task, with attention to the
perceptions and feelings reported by the developer.

To provide a comprehensive view of feedback, the Project Manager has access to the
Project Statistics page, which compiles several charts based on tasks marked as Done. These
visualizations offer complementary perspectives on the quality of task descriptions and
their evolution over time. One chart, presented in Figure 1, illustrates the distribution of
tasks according to the predominant sentiment in each sprint, enabling comparison between
positive and negative evaluations as well as the observation of changes across iterations.

TaskIT  Projects  Users Ana Boston v

Project Statistics

Tasks quantity by main sentiment Sentiment score mean by task creator

Sprint 3 v David Texas v Sprint 3 v

@ Negative Score Neutral Score @ Positive Score

Figure 1. Distribution of tasks according to the predominant sentiment in each sprint.

A chart, organized by task creator and sprint, presents average sentiment scores for
tasks authored by a specific contributor, making it possible to identify recurring tendencies
in their writing (see Figure 2).

Another chart, presented in Figure 3, groups sentiment scores by task type, indicating
which categories are perceived more positively in terms of clarity and quality. The lon-
gitudinal perspective is captured through a line chart, shown at the bottom of Figure 3,
that tracks mean sentiment scores across sprints, thereby highlighting broader trends in
task-writing practices. This feature also supports the identification of problematic patterns,
which may lead the Project Manager to introduce corrective actions and subsequently eval-
uate their effectiveness. Finally, a chart that disaggregates sentiment scores by evaluation
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topic and task creator provides a more detailed analysis of how developers assess different
dimensions of task descriptions, each corresponding to predefined evaluation criteria.

Sentiment score mean by task topic and task creator David Texas v Sprint 3 v

arity in writing and readiness Blocks to task execution Quality of estimation Required effort and complexity ~ Objectivity and absence of... General comments on the wa, How the user felt wher

Figure 2. Average sentiment scores for tasks authored by a specific contributor.

TaskIT  Projects  Users Ana Boston v
Sentiment score mean by task type Sprint 3 v

1

02
Development Testing Refactoring Infrastructure Setup Bug Fizing Maintenance

@ Negative Score Neutral Score @ Positive Score

Sentiment score mean across sprints

-® Negative Score Neutral Score i Positive Score

Figure 3. Sentiment scores by task type.

3.2. Semi-Structured Interviews with Team Leaders

Following the development of TaskIT and its application in several projects, interviews
were conducted with a group of IT professionals to gather their perspectives. The primary
objective of these interviews was to assess the extent to which the metrics generated by
tools such as TaskIT are regarded as relevant and valuable for fostering the continuous
improvement of task specification within project environments. Before the interview
began, the purpose of the study and the procedures to be used during the interview were
explained to the participant, including the type of information that would be requested
and its intended use. The anonymization of the collected data was also clarified, ensuring
that the participant fully understood all aspects of the project before agreeing to take part,
including the associated risks, benefits, and procedures.

A total of four professionals participated in the study. Participant selection was based
on expertise in software development and relevant project management experience. Two
reported 14 years of experience, while the others had 10 and 16 years, respectively, result-
ing in an average of 13.5 years of professional experience. At the time of the interviews,
all participants were employed in national or multinational IT companies and were ac-
tively engaged in software development. All had prior experience as project managers
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or in leadership roles within development projects, and all reported responsibility for the
specification and documentation of project tasks.

3.2.1. Interview Methodology

The research instrument consisted of a semi-structured interview protocol designed to
capture project managers’ perspectives on the relevance and usefulness of the TaskIT tool
in supporting continuous improvement in task specification.

The protocol was organized into two sequential stages.

In the first stage, a brief presentation and demonstration introduced participants
to the main functionalities of the TaskIT tool. This step was important to ensure that
participants had a clear understanding of the tool’s purpose and how it operated before
sharing their opinions.

In the second stage, participants took part in individual semi-structured interviews
comprising three open-ended questions: These questions aimed to explore: (1) potential
improvements to TaskIT’s feedback mechanisms; (2) additional indicators or metrics con-
sidered useful for enhancing task specification or related development activities; and (3) the
current use of Al-based tools to support continuous improvement in software projects.

Following the interview, participants completed a brief questionnaire employing a
five-point Likert scale to assess six aspects of the tool: (1) the adequacy of task performers
as feedback providers; (2) the importance of continuous improvement in task specification;
(3) the tool’s capacity for rapid and automated feedback analysis; (4) the clarity of graphical
outputs; (5) the usefulness of results for identifying improvements in task quality; and
(6) the overall utility of the tool for supporting continuous improvement.

Each interview was conducted individually, allowing each participant to reflect freely
on their professional experiences and on the role of Al-based feedback mechanisms in agile
development settings.

3.2.2. Results

Regarding Question 1, participants recognized significant benefits in TaskIT, empha-
sizing its ability to make the feedback process trackable, agile, and automated. Suggested
improvements included customizable questions, combining open and closed-ended items,
adjusting feedback submission timing, and integrating TaskIT as a module within existing
project management tools. One participant also proposed leveraging generative Al to
evaluate task descriptions based on user feedback.

For Question 2, participants highlighted metrics such as estimated versus actual effort,
task velocity, and burndown charts as the most relevant indicators for identifying areas for
improvement in task execution.

Regarding Question 3, participants reported limited use of Al-based tools. One
mentioned an Al system used by the human resources department, for employee feedback
analysis, while two occasionally used Al to obtain secondary opinions on project-related
matters. Overall, participants acknowledged the potential of Al but expressed a need to
verify output due to concerns about reliability.

The results of the survey, consisting of six statements to which the participants responded,
are presented in Table 3. Responses were consistently positive for all six statements.

Overall, both during the informal discussion and through survey responses, it can
be stated that the project managers interviewed provided positive feedback regarding the
usefulness of TaskIT.

During the informal discussion, several suggestions for additional functionalities were
proposed, ranging from integration with widely used management systems to the cus-
tomization of questions answered by developers. Despite these suggestions, all participants
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noted that none undermined the relevance of the system, rather they would enhance its
utility by expanding its functionalities.

Table 3. Survey results based on the six statements answered by participants.

Strongly Partially Neither Agree Partially Strongly

Disagree Disagree nor Disagree Agree Agree
Adequacy of task pe?formers as 0% 0% 0% 50% 50%
feedback providers
. tmp ortance of continuous 0% 0% 0% 0% 100%
improvement in task specification
Tool capacity for rapid and o o o o o
automated feedback analysis 0% 0% 25% 25% 50%
Clarity of graphical outputs 0% 0% 25% 0% 75%
Usefulness of resu!ts for 1dent%fy1ng 0% 0% 0% 5% 759
improvements in task quality
Overall utility of the tool for 0% 0% 0% 25% 750

supporting continuous improvement

One participant highlighted that TaskIT provides a fast and automated way to conduct
the feedback process. This participant also noted that they had never seen a solution of this
kind specifically aimed at promoting continuous improvement in software development
activities, in this case, task specification. However, they mentioned that their organization
uses dedicated software for employee feedback within the human resources department,
which they consider highly useful. Two participants indicated that TaskIT’s core concept
would be particularly valuable in projects where most professionals have limited experience,
such as in task specification. Another participant emphasized the tool’s potential benefits
for remote teams, where limited face-to-face interaction makes feedback harder to obtain
and often less reliable. According to this participant, TaskIT could provide teams with a
dedicated platform for feedback, encouraging more regular and precise communication.
From the perspective of those analyzing feedback, the participant noted that TaskIT offers
a central point of access, allowing the monitoring of feedback evolution over time.

In summary, the results from both the interviews and the survey indicate that the
professionals consulted view TaskIT’s contribution to promoting continuous improvement
in task specification positively and as useful. Additionally, several suggestions for new
functionalities or adjustments to existing features were identified, which, according to
participants, do not undermine TaskIT’s core concept.

4. Discussion and Final Remarks

The results of this study reinforce the importance of combining structured feedback
practices with technological support to improve software development processes in agile
contexts. Feedback has long been recognized as a central element in continuous improve-
ment, yet conventional approaches, such as retrospective meetings or surveys, often suffer
from limited frequency and subjectivity. The evaluation of TaskIT suggests that integrating
sentiment analysis into daily workflows can mitigate these shortcomings, providing timely
and systematic insights into the quality of task specifications.

From the interviews conducted with experienced team leaders, three aspects stand out.
First, the consensus that developers are the most appropriate providers of feedback on task
descriptions highlights the value of capturing perceptions directly from those responsible
for execution. Second, participants valued the clarity of TaskIT visual outputs and the
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automation of sentiment analysis, suggesting that such tools can complement retrospective
discussions by making feedback more tangible and accessible. Third, the suggestions for
integration with existing project management systems and for customization of evaluation
questions underline the practical need for flexibility and adaptability if such tools are to be
widely adopted in professional settings.

These findings converge with previous studies on the role of Alin project management,
where automation has been shown to reduce dependency on subjective judgment and
to improve the objectivity of decision-making. At the same time, the feedback from
participants also reveals some reservations, particularly concerning the reliability of Al-
generated results. This reflects a broader challenge identified in the literature: the need
for transparency and explainability in Al-based tools to foster trust among professionals.
Another limitation to consider is the potential for response fatigue when feedback is
collected too frequently, which may affect both the quality of responses and the willingness
of developers to engage.

To further contextualize these findings, Table 4 presents a comparison between our
results and other studies discussed in the literature review. While prior research, such
as [9,20], primarily focused on automating quantitative aspects of project management, such
as effort estimation, task prioritization, or resource allocation, our study emphasizes the
added value of addressing the human dimension behind these processes by incorporating
qualitative and affective insights drawn directly from developers’ perceptions. This broader
analytical perspective enables project managers to complement traditional performance
indicators with continuous sentiment insights, helping them understand not only what
teams deliver but also how they feel about the work they do. Similarly, ref. [12] explored
data-driven retrospectives to analyze project metrics, but their approach did not explicitly
capture the emotional tone or perceived clarity of tasks. TaskIT extends these ideas by
combining structured feedback with sentiment analysis, offering a balanced view that
integrates both technical and human-centered aspects of continuous improvement.

Table 4. Comparative summary of related studies and current approach.

Study Focus of the Research Reported Advantages Relation to the Present Work
. P TasklIT similarly automates

Story-point classification d . . ion b litati
9] using graph neural Improved accuracy in interpretation but targets qualitative

effort estimation feedback rather than estimation

networks :
metrics
NLP for user-story quality =~ Improved quality of use TaskIT gxtends this prlr.lcq'::le o
[10] operational task descriptions,
assessment case content . oy . .
validated by practitioner interviews
TaskIT complements these analytics by
[12] Forecast workload capacity Improved forecasting integrating sentiment data for richer
team reflections
TaskIT adds an Al-based

[20] Al-based decision assistant Objective, data-driven human-centered feedback layer,

for task assignment decision-making assessing how task definitions affect
developer experience

. . Re.al—’.ﬂme, qualitative TaskIT bridges human-centered

Present Study Sentiment analysis of insight; supports feedback and Al-driven automation
(TaskIT) developer feedback transparency and

collaboration within agile feedback loops
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These comparisons highlight that the contribution of this study lies not only in au-
tomating aspects of project management but also in augmenting the interpretative capacity
of agile teams through continuous, emotion-aware feedback. Bringing together quantitative
and qualitative insights offers a valuable complement to existing Al-based approaches,
widening the scope of continuous improvement beyond operational efficiency to also
include team well-being, engagement, and communication quality.

Taken together, the results suggest that the approach implemented in TaskIT can
serve as a bridge between traditional, human-centered practices of agile development and
the growing reliance on data-driven methods. By making developers’ experiences more
visible while providing managers with structured analyses, the tool contributes not only
to greater task clarity but also to enhanced motivation and collaboration. In this sense, its
value extends beyond operational efficiency, supporting a more inclusive and participatory
model of continuous improvement.

Overall, the study shows that the integration of sentiment analysis into agile practices
is feasible and potentially beneficial. TaskIT demonstrates that systematic collection and
interpretation of feedback can make continuous improvement more concrete, offering a
path for organizations to align technical objectives with the day-to-day experiences of their
development teams.

4.1. Future Work

Future work could extend this research in several directions. A longitudinal eval-
uation of TaskIT across multiple organizations and team sizes would allow assessing
its impact over time on metrics such as productivity, developer satisfaction, and task
clarity. Exploring the use of the potential of generative Al in analyzing and suggesting
improvements to task descriptions, while addressing issues of bias and oversight that such
technologies may introduce. Another promising direction involves integrating TaskIT, or
similar approaches, into popular project management tools to enable seamless adoption
and continuous data collection.

In terms of use cases, sentiment-aware feedback systems could benefit distributed and
remote teams, where communication barriers hinder transparency; educational contexts,
helping software-engineering students reflect on their teamwork experiences; and orga-
nizations pursuing continuous delivery pipelines, where rapid feedback is essential for
maintaining alignment between technical goals and team well-being.

4.2. Limitations and Threats to Validity

As with most exploratory investigations, this study presents certain limitations that
warrant consideration. It constitutes an initial effort to demonstrate the feasibility and
practical relevance of the proposed approach and, consequently, involved a relatively small
group of project managers. This naturally constrains the diversity of perspectives repre-
sented, a typical characteristic of early-stage empirical research. Future work encompassing
larger and more heterogeneous samples would enable a broader and more representative
understanding of how tools such as TaskIT perform across distinct organizational and
cultural contexts. A further limitation concerns the data collection process. Since the infor-
mation was gathered through interviews and self-reported surveys, participants’ responses
may have been influenced by personal perceptions or varying degrees of familiarity with
Al-based tools, rather than reflecting entirely objective assessments. In addition, the evalu-
ation was carried out in a controlled setting and did not include longitudinal monitoring
of its long-term effects on collaboration, productivity, or team dynamics. Finally, because
sentiment analysis relies on pretrained language models, potential biases inherent in these
algorithms may affect the interpretation of developers’ feedback. Acknowledging these
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factors is important for guiding future refinements and for ensuring that subsequent studies
can validate and extend the present findings in real-world environments.
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