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Abstract

Context. User story are widely used to describe software require-
ments. Although they reduce vagueness and ambiguity, issues asso-
ciated with their use have been reported in the technical literature.
Social media (e.g., blog posts and question-and-answer) platforms
can be explored to understand how professionals share their ex-
periences with user story issues; however, they have not yet been
used to investigate such issues. Goal. This paper aims to identify
the primary issues faced by software practitioners when using user
story, their effects, and possible solutions. Method. We mined, cu-
rated, and selected 42 discussions from three Stack Exchange sites,
a question-and-answer platform. We applied content analysis to
derive issues, effects, and solutions from these discussions. Results.
We identified eleven user story issues, of which seven are related
to the artifact (e.g., lack of clarity and completeness) and four to
process or use (e.g., difficulties in estimation). We also identified
thirteen effects (e.g., communication and collaboration issues and
misalignment with goals and prioritization), grouped into six cate-
gories. For each issue, we identified corresponding solutions (e.g.,
encouraging clarifying questions or applying quality standards to
address the lack of clarity and completeness issue). Conclusion.
Our findings can support practitioners in identifying user story is-
sues and learning from others’ experiences to address them, as well
as motivate strategies to mitigate these issues in software projects.
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1 Introduction

The adoption of agile methodologies has become widespread in the
software industry [21]. Among their benefits, improved alignment
with requirements contributes directly to increased customer satis-
faction [28]. In this context, the Agile Manifesto provides guiding
principles that support teams in improving the effectiveness of
these methodologies [4].

User stories are a key artifact in agile development, enabling
requirements to be expressed in a more precise and structured
manner [30]. Typically written in semi-structured natural language,
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user story often follow templates such as “As a [user], I want [goal]
because [reason]” [6]. Despite their widespread use, user stories are
prone to several issues. Prior studies have identified problems such
as ambiguity, incompleteness, and inconsistency in requirements
elicitation [17]. To mitigate these issues, approaches such as quality
frameworks [18] and artificial intelligence techniques [22] have
been proposed. However, most existing studies investigate user
story quality through controlled experiments, surveys, or proposed
quality frameworks. Comparatively less attention has been given
to understanding how practitioners discuss user story issues in
their everyday work and how these issues manifest in real-world
software development contexts.

This complementary perspective can be explored through social
media, which encompasses diverse experiences and viewpoints, of-
fering a valuable lens to complement traditional empirical methods
in software engineering (SE) [10]. Question-and-answer communi-
ties are a prominent example, where practitioners share problems
and receive solutions from peers. These platforms provide contextu-
alized insights into challenges faced in practice, enabling analyses
that are closer to the realities of the software industry [10].

Among these platforms, Stack Exchange! stands out due to its
structured discussion model and thematic communities. It allows
users to post questions and receive answers from a broad com-
munity, covering diverse SE topics. In particular, sites focused on
software development capture a wide range of issues, from method-
ological concerns to interpersonal challenges within teams [11].
Previous research has leveraged Stack Exchange discussions to
investigate practitioner-reported problems across multiple SE do-
mains [8, 9, 11, 12, 24, 25].

In this paper, we aim to identify the primary issues faced by soft-
ware practitioners when using user story and their corresponding
effects and potential solutions. Then, we collected and curated 42
discussions from three Stack Exchange communities: Software Engi-
neering?, Project Management?, and Software Quality Assurance &
Testing®. We conducted both qualitative and quantitative analyses
of these discussions, considering their questions and answers.
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Zhttps://softwareengineering.stackexchange.com/
3https://pm.stackexchange.com/
“https://sqa.stackexchange.com/


https://orcid.org/0000-0002-2159-339X
https://orcid.org/0000-0002-3989-9442
https://stackexchange.com/
https://softwareengineering.stackexchange.com/
https://pm.stackexchange.com/
https://sqa.stackexchange.com/

SBES 2026, September 8-11, 2026, Sao Paulo, SP, Brazil

Our results reveal 11 distinct user story issues, with Process/ work-
flow issues around user story and Lack of clarity and completeness
being the most frequently reported. These issues can be broadly cat-
egorized as artifact-related or process-related. We also identified 13
effects, among which Estimation uncertainty and inaccuracy and Re-
duced delivery of independent and valuable increments were the most
prominent. In addition, we identified 89 possible solutions, which
were grouped into categories. Finally, we analyzed the relationships
between issues, effects, and solutions using Sankey diagrams [19].

Our findings have implications for both practitioners and re-
searchers. For practitioners, the results indicate that improving
user story goes beyond refining their textual quality, requiring im-
provements in development processes and team coordination. For
researchers, the findings suggest that user story issues should be
understood as a socio-technical phenomenon, opening opportuni-
ties for future studies on how to mitigate their effects and address
these challenges in practice.

The remainder of this paper is organized as follows. Section 2
presents related work. Section 3 describes the research methodology.
Section 4 presents the results. Section 5 discusses the findings,
including the relationships between issues, effects, and solutions,
and compares them with related work. Section 6 addresses threats
to validity. Finally, Section 7 concludes the paper and outlines future
research directions.

2 Related Work

Lucassen et al. [18] proposed a framework with 13 quality criteria
to identify ambiguities in user stories, along with the AQUSA tool
for automatic defect detection using Natural Language Processing
(NLP). Their empirical evaluation with 1,023 user stories from 18
companies showed that 56% contained defects, highlighting the
prevalence of quality issues in practice. The tool achieved high recall
(~93%), demonstrating its potential to support quality assessment.

Bolloju et al. [5] conducted a controlled experiment showing
that applying the Work System Snapshot improves the validity of
user stories. Similarly, Khan et al. [14] identified key characteristics
(such as clarity, independence, estimability, and value) that facilitate
effort estimation in agile development.

Several studies have systematically investigated issues in user
stories from a requirements engineering perspective. Amna and
Poels [3] and Kustiawan and Lim [17] reported recurring problems
such as ambiguity, incompleteness, and inconsistency, often associ-
ated with requirements elicitation, documentation, and negotiation
activities. In addition, Amna and Poels [2] highlighted research
gaps related to ambiguity, including the lack of studies addressing
human and cognitive factors and the absence of holistic approaches
that consider ambiguity across multiple levels and sets of related
user stories. Complementarily, Amna [1] proposed a framework
grounded in cognitive factors to support the identification of am-
biguity issues, extending existing quality models with criteria to
detect vagueness, inconsistency, insufficiency, and duplication.

From a solution-oriented perspective, Oliveira and Fontoura [22]
found that quality issues remain the most frequently addressed
problem, while artificial intelligence techniques (e.g., NLP and ma-
chine learning) are commonly used to address them. However, em-
pirical evidence from practice shows persistent challenges: Kuhail
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and Lauesen [16] reported that user stories often fail to cover a
large portion of stakeholder needs, are difficult to verify, and lack
traceability.

Finally, dos Santos et al. [7] analyzed approaches for the auto-
matic generation of user story, identifying a wide range of tech-
niques, particularly based on NLP and machine learning, while
noting that the area is still in an early stage of development. Al-
though previous studies have investigated the quality, ambiguity,
and automatic analysis of user stories, they have predominantly
relied on quality frameworks, controlled experiments, literature
reviews, and NLP-based approaches [15, 26]. Comparatively little
attention has been paid to understanding how practitioners dis-
cuss user story issues in real-world software development settings,
including the effects of these issues and the solutions adopted in
practice. Question-and-answer communities provide an opportu-
nity to investigate these aspects from practitioners’ perspectives.

3 Research Methodology

This section describes the research questions (RQs) defined in this
study, as well as the data collection and data analysis procedures.
These procedures were based on previous studies that investigated
distinct SE phenomena in Stack Exchange [8, 9, 11, 12, 24, 25].

3.1 Research Questions

We aimed to identify the primary issues faced by software practi-
tioners when using user stories, their effects, and possible solutions.
To achieve this goal, we defined the following RQs:

RQ; What issues are reported by software development
practitioners when using user story in their activi-
ties? The objective of this question is to identify the main
issues related to the use of user story in software develop-
ment processes, as reported by practitioners in the field.
The issues analyzed will provide us with a deep under-
standing of the factors that contribute to their occurrence.

RQ; What are the primary effects experienced by soft-
ware development practitioners due to user story is-
sues? This question aims to identify the effects associated
with user story issues, as discussed by practitioners on
Stack Exchange. Understanding these effects helps reveal
how such issues impact practitioners’ day-to-day work.

RQ3; What are the main solutions suggested to address
the reported issues? This question aims to identify the
solutions proposed by software development practition-
ers to deal with user story issues. Understanding these
solutions can help other practitioners learn from shared
experiences and select approaches that fit their context.

3.2 Data Collection

For this study, we selected three Stack Exchange communities:
Project Management, Software Engineering, and Software Quality
Assurance and Testing. These communities are structured around
a main question, followed by answers and comments that form
discussion threads. Additionally, in the communities, discussions
are categorized using tags provided by the question author and
receive user-based scores to indicate their relevance.
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We selected these communities because: (i) Project Management
Stack Exchange gathers Product Owners, Scrum Masters, and agile
managers, representing the environment where user stories are
created, refined, and prioritized; (ii) Software Engineering Stack
Exchange includes developers and architects responsible for inter-
preting and implementing user stories to meet customer needs; and
(iil) Software Quality Assurance and Testing Stack Exchange brings
together testing and quality analysts, where user stories are used
as acceptance criteria to validate whether implemented solutions
meet requirements.

To collect discussions on user story issues, we used the Stack
Exchange Data Explorer (SEDE)’, a web-based tool that allows
users to run SQL queries on publicly available Stack Exchange
data. Through SEDE, we accessed posts from users reporting issues
related to user stories in their software development processes.

We retrieved discussions containing terms such as “user story,”
and “user stories” combined with problem-related keywords such
as “problem,” “issue,” “difficulty,” “difficulties,” “challenge,” “risk,’
“drawback,” “disadvantage,” “obstacle,” “shortcoming,” “weakness,”
“complication,” and “deficiency.” A key challenge was ensuring that
discussions genuinely addressed problems with user story rather
than merely mentioning them in neutral or positive contexts. There-
fore, we retained a broad set of keywords to capture diverse mani-
festations of practitioner-reported challenges.

The initial SQL query® returned 1,214 discussions. The dataset
was then refined using the following criteria to improve quality
and relevance:

o Criterion 1: Restricted the dataset to questions only and ex-
cluded entries without an associated user, ensuring posts
were associated with identifiable users (924 discussions ex-
cluded). Through this criterion, we retained only posts as-
sociated with identifiable users to restrict the dataset to dis-
cussions created by participants with observable activity on
Stack Exchange. Although authorship was not directly used
in the analysis, this decision improved dataset consistency
but may have excluded relevant discussions whose authors
were no longer associated with an identifiable account.

o Criterion 2: Filtered out low-scoring discussions (Score >
0), retaining only posts with at least one positive vote (45
discussions excluded).

o Criterion 3: Ensured minimum engagement (CommentCount
> 1), requiring at least two comments (123 discussions ex-
cluded).

e Criterion 4: Excluded posts from users with very low rep-
utation (Reputation > 0), ensuring minimal credibility (no
exclusions).

e Criterion 5: Removed incomplete discussions, defined as
those lacking answers from users other than the original
author (6 discussions excluded).

o Criterion 6: Removed duplicate discussions based on nor-
malized titles (lowercase comparison), retaining only one
instance per topic (no exclusions).

After applying these criteria, we obtained 52 discussions from
three Stack Exchange communities.

Shttps://data.stackexchange.com/
5The query is available in our replication package [13].
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3.3 Data Selection

To verify whether the discussions addressed user story issues, we
defined the following inclusion (ICs) and exclusion (ECs) criteria:
IC: Discussion that addresses issues related to user stories; EC1:
Discussion that does NOT address problems with user story; and
EC2: Discussion in a context outside the industry (company, team,
project for industry).

First, a pilot study was conducted with nine discussions (three
from each community). Two researchers independently applied
these criteria to the dataset. A consensus meeting was then held
with the participation of an experienced researcher in qualitative
analysis of social media (e.g., Stack Exchange and Dev.to). During
this meeting, disagreements were discussed to align the interpreta-
tion of the criteria. After the pilot, the researchers proceeded to the
full analysis and subsequently met to compare their results. The
agreement between the authors was assessed using Cohen’s Kappa
coefficient, yielding a value of 0.51, which indicates a moderate
level of agreement according to commonly accepted thresholds.
Disagreements were resolved by a third senior researcher, who also
reviewed all classifications to ensure consistency.

At the end of this process, 22 discussions were retained from
Project Management, 19 from Software Engineering, and 1 from
Software Quality Assurance and Testing, totaling 42 discussions. To
illustrate the selection process, one excluded discussion’ described a
developer who had been promoted to architect and became respon-
sible for leading a team with limited experience and poor adherence
to project planning. This discussion was excluded because it did
not focus on concrete problems related to the use of user stories.

3.4 Data Analysis

For the analysis of the 42 discussions, we applied a qualitative con-
tent analysis approach [20] to identify textual segments related to
user story issues, their corresponding effects, and possible solutions.
Additionally, we extracted contextual information, such as the agile
methodology, involved roles, and associated ceremonies.

Initially, we created a spreadsheet to store and organize the data.
A calibration pilot study was then conducted with two researchers
(the same researchers who applied the ICs and ECs). They inde-
pendently analyzed ten randomly selected discussions to identify
textual segments representing issues, agile methodologies, roles,
ceremonies, effects (derived from questions), and solutions (derived
from answers). Subsequently, a consensus meeting was held with
an experienced qualitative researcher to compare the results, dis-
cuss discrepancies, and align decisions regarding textual segment
extraction.

Following the pilot, the researchers performed the full analysis
in batches of 10-12 discussions, conducting consensus meetings
after each batch. At the end of this process, we identified 42 textual
segments for issues, 16 for agile methodologies, 22 for ceremonies,
8 for roles, 42 for effects, and 262 for solutions.

3.4.1 Qualitative coding. Considering the extracted textual seg-
ments, one researcher performed manual open coding [27] by as-
signing a label to each segment, i.e., a word or phrase that captures

"https://softwareengineering stackexchange.com/questions/106966/in-scrum-why-
shouldnt- the-product-owner-and- scrummaster-roles-be-combined
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the meaning of each segment. To illustrate this process, consider
the following excerpts regarding effects: “This immediately raised
the total points for the product of 20 points![...] those 20 points
feel so awfully unrealistic!” and “it seems to me that if sprint points
and task hours don’t correlate well, then we must be doing a bad
job at estimating either one or both of these.” From these excerpts,
we derived the initial codes Inflated estimation and Poor estimation.

We observed that several codes were semantically similar, en-
abling their unification. For instance, Inflated estimation and Poor
estimation were merged into Estimation uncertainty and inaccuracy,
as they represent effects related to inaccurate estimation. The ex-
tracted codes were submitted to ChatGPT for an initial semantic
grouping using the following zero-shot prompt designed to identify
semantically similar codes:

“You will act as a qualitative researcher supporting code anal-
ysis. I will provide a set of codes related to [problems / effects /
solutions] associated with user stories. Your task is to perform
an initial semantic grouping of the codes, bringing together
those that represent similar or related concepts.”

During refinement, we identified three recurring issues: 1) inap-
propriate category assignments, e.g., Unit testing increasing effort
and causing Sprint failures was moved from Rework and delivery is-
sues caused by user story problems to Process/workflow issues around
user stories; 2) duplicate assignments, e.g., UX stories with no direct
value for the user appeared in both UX/UI integration challenges
around user stories and User stories lacking user value orientation,
and was consolidated into the latter; and 3) omitted codes, e.g.,
Difficulty in delivery was later assigned to Workflow disruption and
delivery blockage. The resulting groups were iteratively reviewed
and manually refined by an experienced researcher until conceptual
consistency was achieved.

By analyzing the unified codes within each subset, we identified
relationships that enabled grouping into categories. For issues, we
distinguished two types: user story artifact issues (e.g., Lack of clarity
and completeness in user story) and user story process issues (e.g.,
Process/workflow issues around user story). These types distinguish
whether an issue is related to how user stories are written, struc-
tured, and documented, or to how workflows influence user story
and vice versa. For effects, we grouped them into six categories; for
example, Delays and work blockages and Quality assurance and val-
idation issues effects were grouped under the Quality category. For
solutions, we organized them into ten categories; for instance, Pro-
cess adaptation includes 15 solutions, such as Adapting and applying
Agile/Scrum practices appropriately and Structuring and refining the
product backlog. Again, the grouping process was supported by
ChatGPT and all results are checked by an experienced researcher.

3.4.2 Relationship between issues, effects, and solutions. Since is-
sues and effects were extracted from the same questions, we as-

sumed a direct relationship between them based on their co-occurrence

within the same discussion context. Similarly, issues and solu-
tions were linked through the question-answer structure of Stack
Exchange discussions. These relationships were visualized using
Sankey diagrams [19] and heap maps.
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4 Results

In total, we analyzed 42 discussions on user stories published be-
tween 2011 and 2022. They were collected from three Stack Ex-
change communities: Project Management (22 discussions), Soft-
ware Engineering (19 discussions), and Software Quality Assurance
& Testing (1 discussion). The number of answers per discussion
ranged from 1 to 8, totaling 107 answers (average = 2.5 per discus-
sion). The number of comments ranged from 2 to 36, totaling 385
comments (average = 9.2 per discussion). Discussion scores ranged
from 1 to 26, with a total score of 283 (average = 6.7 per discussion).

Regarding agile methodologies, Scrum was the most frequently
reported, appearing in 50% of the discussions. Kanban, XP, Lean
Startup, and Behavior-Driven Development (BDD) were each men-
tioned in 2.4% of the cases, while 38% of the discussions did not
specify the agile methodology adopted. Concerning ceremonies, the
discussions were associated with Sprint Planning (31%), Sprint Ex-
ecution (12%), Release Planning (2%), and Backlog Refinement (2%),
whereas 52% did not specify the ceremony. About roles, 12% of the
discussions referred to the development team, 5% to the Scrum Mas-
ter, and 2% to the Product Owner, while 81% did not specify any role.

The following subsections present the results for each RQ.

4.1 RQ1: Issues related to User Story

We identified 11 distinct issues related to user stories. Table 1
presents these issues by type (User Story Artifact Issues and User
Story Process Issues), along with their number of mentions and
percentage of total mentions.

Table 1: User story related issues

Issue type  Issue #I %I
Lack of clarity and completeness in user 5 12%
story
User story lacking user value orienta- 5 12%

User Story tion

Artifact Issues Poor decomposition and granularity of 3 7.1%
user story
Poorly defined or missing acceptance 3 7.1%
criteria
User story framed as solutions or tech- 3 7.1%
nical tasks
Lack of product/domain knowledge 1 2.4%
User story writing improvement need 1 2.4%
Total 21 50%
Process/workflow issues around user 11 26.2%
story

grs((:cresstsolrs};ues Difficulties in estimating user story 7 16.7%
UX/UI integration challenges around 2 4.8%
user story
Rework and delivery issues caused by 1 2.4%
user Story problems
Total 21 50%

Legend:
#I: Total number of mentions.
%1: Percentage of #I in relation to the mentions total (42).

The distribution shows that practitioners discuss issues both at
the artifact level, i.e., how user stories are written, structured, and
documented; and at the process level, reflecting how workflows
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influence user stories and vice versa. Although both types have the
same number of mentions, a greater variety of issues is associated
with user story artifacts than with process-related aspects.

Regarding individual issues, Process/workflow issues around user
story is the most frequently mentioned, followed by Difficulties in
estimating user story, Lack of clarity and completeness in user story,
and user story lacking user value orientation.

In this study, Process/workflow issues around user story refer to
difficulties in organizing, applying, and adapting agile practices
involving user stories within the workflow, as illustrated in “Here
it can get really difficult to relate tasks and user story. Are there
techniques to overcome this issue or is it just something we have
to accept and make the best of it?” Difficulties in estimating user
story concerns challenges in estimating effort, cost, and time, as
shown in “I noticed that the correlation between story points and
task hours is not very good”. Lack of clarity and completeness in
user story captures insufficient or poorly specified requirements,
for example “there are more ways to write bad/unusable user story
than writing really good ones. And it’s easy to get to the wrong
tracks even if you’re careful” Finally, user story lacking user value
orientation refers to interdependent stories or those lacking clear
user-facing value, as illustrated in “Is it ok to define a user story
that has no real business value without another story?”

Finding #1: When software practitioners discuss user
story, they raise concerns about their structure and their in-
teraction with development processes. The most discussed
issues are Process/workflow issues around user story, Dif-
ficulties in estimating user story, and Lack of clarity and
completeness in user story.

4.2 RQ2: Effects related to User Story Issues

In total, we found 13 effects discussed by software practitioners
due to user story issues. Table 2 shows the effects divided into cate-
gories, along with their number of mentions and percentage of total
mentions. The most frequently mentioned effects are Estimation
uncertainty and inaccuracy (10 mentions; 24.4%), Reduced delivery of
independent and valuable increments (6; 14.6%), and Organizational
and backlog management (4; 9.8%).

Estimation uncertainty and inaccuracy refers to issues such as
bugs, unforeseen complex tasks, and inaccurate or inflated esti-
mations, as illustrated by: “This immediately raised up the total
points for the product of 20 points!” Reduced delivery of independent
and valuable increments captures the absence of standalone value
and dependencies among user story, as shown in: “Releasing the
product with only US1 would provide the capability to design card
views that are useless without US2” and “If we build just story 1 it
seems not to be valuable. If we build just story 2 [...] provides no
value” Lastly, Organizational and backlog management relates to
difficulties with disorganized backlogs, loss of traceability, and task
duplication, for example: “Then comes the chaos. [...] sub-tasks
add an extra complexity”
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Table 2: Effects related to user story issues

Category Effect #E  %E
Pla.rxnlng & Estimation uncertainty and inaccuracy 10 24.4%
Estimation
Product & Reduced delivery of independent and 6 14.6%
Value valuable increments
Misalignment with product goals and pri- 2 4.9%
orities
Sprint instability and unreliable planning 3 7.3%
Process & Workflow disruptions and delivery block- 3 7.3%
Execution ages
Delays and work blockages 1 2.4%
Inconsistent adherence to development 1 2.4%
practices
. Delays and work blockages 3 7.3%
Quality . -
Quality assurance and validation 3 7.3%
Breakdowns in team communication and 3 7.3%
Human & Social collaboration
Increased rework and time pressure 2 4.9%
Reduced autonomy and professional mo- 1 2.4%
tivation
Organizational ~Organizational and backlog management 4 9.8%
Legend:

#E: Total number of mentions.
%E: Percentage of 4E in relation to the mentions total (42).

Finding #2: Due to user story issues, software practition-
ers report impacts mainly on task estimation, value deliv-
ery, and managerial aspects.

As shown in Table 2, we grouped the effects into the following
categories:

e Planning & Estimation: Includes Estimation uncertainty
and inaccuracy, reflecting difficulties in estimating bugs and
unforeseen complex tasks.

e Product & Value: Encompasses Misalignment with product
goals and priorities and Reduced delivery of independent and
valuable increments, indicating misalignment with objectives
and limited value generation.

e Process & Execution: Includes Workflow disruptions and
delivery blockages, Sprint instability and unreliable planning,
Inconsistent adherence to development practices, and Delays
and work blockages, capturing impacts on workflow and agile
execution.

e Quality: Groups Reduced quality assurance and validation
effectiveness and Poor task decomposition and structuring, re-
flecting challenges in quality assurance and user story break-
down.

e Human & Social: Includes Increased rework and time pres-
sure, Reduced autonomy and professional motivation, and
Breakdowns in team communication and collaboration, high-
lighting team-level impacts.

e Organizational: Contains Inefficient backlog organization
and management, affecting organizational and managerial
aspects.
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Finding #3: User story issues lead to various effects per-
ceived by software practitioners. Although these effects
are primarily related to Planning & estimation, Product &
value, and Process Execution, we also identified effects in
the Human & social dimension.

4.2.1 Relationship between User Story Issues and Effects. Figure 1
presents a Sankey diagram relating the four most frequently men-
tioned user story issues to their corresponding effects. Process/
workflow issues around user story is associated with the largest
number of observed effects. While most effects are shared across
multiple issues, some are uniquely linked to a single issue, includ-
ing Workflow disruption and delivery blockage, Increased rework and
time pressure, Misalignment with product goals and priorities, Delays
and work blockages, Poor task decomposition and structuring, Re-
duced quality assurance and validation effectiveness, and Inconsistent
adherence to development practices.

An illustrative example of the relationship between Lack of clar-
ity and completeness in user stories and Misalignment with product
goals and priorities emerged within the same discussion thread. One
practitioner noted that “there are more ways to write bad/unusable
user stories than writing really good ones. And it’s easy to get to the
wrong tracks even if you’re careful” and further explained that “If
you don’t have lots of experience with user stories that may hinder
your product because they distract you from the actual goal” Taken
together, these statements indicate how ambiguity in requirements
artifacts can hinder proper understanding of product objectives.

Estimation uncertainty
Difficulties in estimating and inaccuracy:8

user stories:7

~ y 4 = Workflow disruptions
and delivery blockages:1
Increased rework
and time pressure: 1
N Misalignment with product
goals and priorities:1

Lack of clarity and
completeness in user stories:5

A Sprint instability and
unreliable planning:3

Breakdowns in team
communication and collaboration:3

Delays and

Process/workflow issues work blockages:1

around user stories:11

"y

Inefficient backlog
organization and management:3

n Poor task decomposition
and structuring:1

Reduced quality assurance

User stories lacking user 2d qL .
and validation effectiveness:1

value orientation:5

Reduced delivery of
independent and valuable increments:4

Inconsistent adherence
to development practices: 1

Figure 1: Relationship between the four most mentioned user
story issues and their corresponding effects

We also analyzed the relationship between user story issue types
and their effects (Figure 2). Most effects are associated with both is-
sue types. However, Inconsistent adherence to development practices,
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Misalignment with product goals and priorities, and Reduced auton-
omy and professional motivation are linked only to user story artifact
issues, while Delays and work blockages and Sprint instability and
unreliable planning are associated with user story process issues.

Inconsistent adherence

to development practices:1
Misalignment with product
goals and priorities:2
Reduced autonomy and
professional motivation:1

Reduced delivery of
independent and valuable increments:6

User Story

Artifact Issues:21 Estimation uncertainty

and inaccuracy: 10

Poor task decomposition
and structuring:3

Reduced quality assurance
and validation effectiveness:3

Increased rework

User Story and time pressure:2

Process Issues:21 Breakdowns in team

communication and collaboration:3

Inefficient backlog
organization and management:4

Workflow disruptions
and delivery blockages:3

Delays and
work blockages:1

Sprint instability and
unreliable planning:3

Figure 2: Relationship between user story issue types and
effects related to user story

Lastly, we related user story issue types to effect categories.
Figure 3 presents the Sankey diagram, showing that although both
issue types are associated with all effect categories, user story process
issues are more strongly linked to organizational and process effects,
while user story artifact issues are more associated with product &
value and quality effects.

Organizational
Effects:4

Planning & Estimation
Effects:
User Story
Process Issues:21
Process Execution
Effects:8

Human & Social
Effects:
User Story
Artifact Issues:21
Product & Value
J Effects:8

I Quality
Effects:6

Figure 3: Relationship between user story issues types and
effect categories
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Clarifying requirements through
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Figure 4: Relationship between the four most frequently reported user story issues and their corresponding solutions with at
least three occurrences. The number in brackets indicates the number of occurrences.

Finding #4: User story issues types lead to distinct effects:
artifact-related issues primarily compromise product
quality and value, whereas process-related issues mainly
affect workflow and organizational aspects.

Finding #5: The relationship between user story issues
and their potential solutions shows that effective mitiga-
tion depends on understanding the specific characteristics
of each issue rather than applying generic approaches.

4.3 RQ3: Possible Solutions for User Story Issues

We identified 89 possible solutions to address user story issues re-
ported by practitioners, all of which are available in our replication
package [13]. Figure 4 presents a mind map illustrating the relation-
ship between the four most frequently reported user story issues
and their corresponding solutions, considering only those with at
least three occurrences.

A closer inspection of Figure 4, we observe that addressing Lack
of clarity and completeness in user story involves practices such as
Clarifying requirements through questioning and shared understand-
ing, as illustrated in “Clarify requirements through questioning and
rapid prototyping” and “Developers must ask clarifying questions
to understand requirements before implementation” Similarly, to
address user story lacking value orientation, practitioners emphasize
Ensuring independent value and releasability of stories, as reflected in
“each story should be valuable independently” and “keeping depen-
dent stories separate and delivering potentially shippable product.”

For Difficulties in estimating user story, practitioners apply Using
relative estimation instead of time/cost-based estimation, as shown
in “Use story points as relative estimates, not as time or cost equiv-
alents” and “point value determined by environmental factors and
team, not time or cost.” Lastly, to address Process/workflow issues
around user story, they emphasize Adapting and applying Agile/Scrum
practices appropriately, for example “scrum enabling self-directed
team with no universal right way to write stories” and “figuring
out what works best for your team, product, and environment.”

We grouped the possible solutions into the following categories:

Process adaptation: it groups 15 solutions related to adapt-
ing the development process to better align with the project
context and delivery constraints. Examples of solutions are
Adapting and applying Agile/Scrum practices appropriately
and Structuring and refining the product backlog.

Effort estimation & planning;: it includes 13 solutions to
support effort estimation and improve development plan-
ning, such as Using relative estimation instead of time/cost-
based estimation and Managing estimation uncertainty through
decomposition and exploratory work.

Work structuring: it has 11 solutions to organize work and
enable incremental development and clearer ownership, for
example, Structuring user story into clear tasks and sub-tasks
and Decomposing work into appropriately sized pieces.
Requirements understanding: it groups 11 solutions fo-
cused on understanding requirements, user needs, and prob-
lem context. Examples include Clarifying requirements through
questioning and shared understanding and Using supporting
artifacts to clarify and derive user story.

Collaboration & alignment: it includes 9 solutions to fos-
ter communication, shared understanding, and alignment
with stakeholders, such as Improving team collaboration, own-
ership, and resilience and Increasing stakeholder/ customer
involvement and feedback.
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e Design-development alignment: it encompasses 8 solu-
tions to synchronize design with development activities, for
instance Managing UX/UI work within or across sprints and
Splitting functionality and design into separate stories.

o Value orientation: it includes 7 solutions to guide develop-
ment decisions toward increasing user and business value,
for example Ensuring user/business value in user story and
Aligning delivery and release decisions with business value.

e Quality assurance: it groups 6 solutions to ensure that user
stories are complete, correct, and testable. Integrating and pri-
oritizing testing in the workflow and Applying QA and quality
standards to user story are examples of these solutions.

e Continuous learning: it has 4 solutions that allow teams
to iteratively learn through feedback and adaptation, such
as Using creative problem-solving techniques and Using retro-
spectives and inspect-and-adapt for continuous improvement.

e Technical foundations: it includes 4 solutions related to
technical practices for implementing and delivering user
story, for example Reducing upfront design overhead and
Managing technical debt explicitly.

We also related the user story issue types with solution categories
(See Figure 5). We can see that Work structuring and Requirements
understanding are more related to user story artifact issues, while
Technical foundations is only related to user story artifact issues.

- Technical
Foundations:4

Work
Structuring: 15

Requirements
Understanding: 14

User Storg Process
Artifact Issues:6: Adaptation:18

I Value
Orientation:8

Quality
Assurance: 10

Collaboration

User Story & Alignment:12

Process Issues:50

Effort Estimation
& Planning:17

Design—Development
Alignment: 11

Continuous

Learning:6

Figure 5: Relationship between user story issues types and
solution categories

Finding #6: Process adaptation and Effort estimation &
planning play a central role in addressing user story issues,
as they are shared across both issue types.

Guerreiro et al.

5 Discussion

In this section, we discuss the main findings of our study with
respect to the RQs, as well, compare the identified issues with
related work and highlight the unique contributions of our study.

5.1 Revisiting the Research Questions

In the following, we revisit the RQs and discuss the broader impli-
cations of our findings.

RQ;: What user story issues are reported by practitioners?
Our findings suggest that practitioners perceive user story issues
as both artifact-related and process-related concerns. The two issue
types appeared with the same frequency (See Table 1), indicating
that practitioners do not view user story problems solely as deficien-
cies in requirements documentation. While previous research has
predominantly focused on improving user story quality through bet-
ter writing, completeness, and consistency, the discussions analyzed
in this study reveal that many challenges emerge from planning,
coordination, estimation, backlog management, and workflow prac-
tices. This suggests that improving user stories requires attention
not only to the artifact itself but also to the organizational and
process context in which it is created and used.

RQ,: What are the effects of user story issues? The identi-
fied effects demonstrate that user story issues have consequences
that extend beyond requirements quality. Practitioners frequently
associated these issues with estimation uncertainty, reduced value
delivery, and organizational challenges, indicating that deficien-
cies in user stories may propagate throughout the development
lifecycle. Moreover, the presence of effects in the Human & Social
category suggests that user story issues can influence collaboration,
communication, and motivation within teams. These findings rein-
force the view that user stories play a central role in coordinating
development activities and that their deficiencies may affect both
technical and organizational dimensions of software projects.

RQ3: What solutions are proposed to address user story
issues? The proposed solutions reveal that practitioners rarely rely
on a single strategy to mitigate user story issues. Instead, they
combine practices related to process adaptation, requirements un-
derstanding, collaboration, work structuring, and value orienta-
tion. This diversity of solutions suggests that user story issues are
context-dependent and cannot be addressed exclusively through
artifact-focused interventions. Rather, effective mitigation requires
a combination of technical, organizational, and communication-
oriented practices that consider both the user story artifact and the
surrounding development process.

5.2 Relating User Story Issues, Effects, and
Solutions

Figure 6 presents two heat maps relating effect categories and so-
lution categories to each type of user story issue. The maps show
that solutions are not applied uniformly across effect categories
but instead follow structured patterns shaped by both the type of
effect and the nature of the underlying issue. Process-related user
story issues are primarily associated with Process & Workflow ef-
fects, whereas artifact-related issues are more frequently linked to
Product & Value effects. However, deficiencies in user story artifacts
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Comparative Heatmap Matrix
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Figure 6: Comparative heap map relating user story issue types and their corresponding effect categories and solution categories

can propagate to process-level activities, amplifying their effects
throughout the software development lifecycle.

The maps also show that user story artifact issues are addressed
primarily through Work Structuring and Requirements Understand-
ing, whereas solutions for user story process issues are concen-
trated in Effort Estimation & Planning and Process Adaptation. More
broadly, the diversity of solution categories suggests that practition-
ers address user story issues through multiple complementary types
of intervention rather than relying on a single approach. These
patterns reinforce the view that user story issues are inherently so-
ciotechnical, involving both artifact quality and the organizational
context in which user stories are created, refined, and implemented.

5.3 Comparison with Related Work

Related work has addressed user story through systematic litera-
ture reviews [1-3, 14, 17], empirical studies [5], and proposed solu-
tions [5, 14, 18]. In contrast, our work adopts a qualitative approach
grounded in practitioner-generated data from Stack Exchange, cap-
turing problems that may not emerge in controlled or formal studies,
as well as the solutions proposed by practitioners. Furthermore,
we explicitly relate issues, effects, and solutions by leveraging the
question—-answer structure, where solutions (answers) are naturally
connected to specific problems (questions).

Regarding user story issues, prior studies have shown that user
stories are often difficult to verify and fail to cover a substantial
portion of project requirements [16]. Kustiawan and Lim [17] iden-
tified a broad set of issues, including ambiguity, incompleteness,
inconsistency, duplication, maintainability challenges, and difficul-
ties in estimation and negotiation. Similarly, Amna and Poels [3]
highlighted issues such as inconsistency, insufficient requirement
description, and duplication of functionality while Amna and Poels
[2] reported ambiguity at different linguistic levels and Amna [1]
focused on user story quality. In addition, Khan et al. [14] focused

on characteristics of user story that affect effort estimation. Overall,
these studies predominantly focus on the user story artifact itself. In
contrast, our findings reveal that issues also emerge from the devel-
opment process, introducing the notion of user story process issues.
Only Amna and Poels [2] emphasized effects of user story issues,
reporting communication, estimates, and value delivery effects.

Concerning solutions, prior work has largely focused on im-
proving the quality of user story writing. For example, Kuhail and
Lauesen [16] emphasized the importance of expressing user prob-
lems rather than predefined solutions. Kustiawan and Lim [17]
identified solution approaches such as models, tools, techniques,
frameworks, and taxonomies. Amna and Poels [3] reported solu-
tions including ontologies, controlled languages, templates, and
methods to reduce ambiguity and improve requirement quality. Ad-
ditionally, Bolloju et al. [5] demonstrated that using a work system
snapshot before defining user story improves their validity. While
these solutions are primarily artifact-oriented, our findings suggest
that addressing user story issues requires a broader socio-technical
perspective that encompasses both artifact and process dimensions.

A key contribution of this study is the shift from an artifact-
centered perspective to a broader sociotechnical view of user story
issues. While prior research has focused mainly on clarity, com-
pleteness, consistency, and estimability, practitioners frequently
discussed these issues in relation to planning, backlog management,
stakeholder communication, workflow coordination, and estima-
tion. Thus, user story issues arise not only from artifact deficiencies
but also from their interaction with the development process.

In summary, our findings confirm several issues previously re-
ported in the literature, such as ambiguity, incompleteness, and
estimation challenges, while extending current knowledge in three
ways. First, we reveal that practitioners discuss process-related
issues as frequently as artifact-related issues. Second, we show how
these issues are associated with specific effects perceived during
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software development activities. Third, we provide an integrated
perspective that connects issues, effects, and practitioner-proposed
solutions. Together, these contributions offer a more comprehensive
understanding of user story challenges in software projects.

5.4 Implications for Practitioners and
Researchers

This study has implications for both practitioners and researchers.
For practitioners, the results indicate that improving user stories
goes beyond refining their writing; it requires investment in pro-
cess adaptation and team coordination. Moreover, different types of
issues demand different interventions. For example, artifact-related
issues call for requirements clarification and quality assurance,
whereas process-related issues require improved workflow manage-
ment and estimation practices. The relationships between issues,
effects, and solutions provide a useful starting point for practition-
ers to learn from others’ experiences. Although the specific contexts
in which these solutions were discussed cannot be fully determined,
practitioners can analyze them and select those most suitable for
their projects.

For researchers, the findings suggest that user story issues should
be understood as a socio-technical phenomenon, as they involve
both artifact- and process-related dimensions. From this perspec-
tive, future studies can propose integrated approaches that consider
issues, effects, and solutions, rather than focusing solely on the
quality of user story. Our findings complement the INVEST frame-
work (Independent, Negotiable, Valuable, Estimable, Small, and
Testable) [29], indicating that it is necessary to consider the broader
context surrounding user story, not only their content but also their
surrounding processes. Thus, our results can serve as a starting
point for investigating user story issues while incorporating human
and organizational factors.

6 Trustworthiness of the Study

We follow the guidelines of the Empirical Standards for SE [23]
to ensure the rigor and reliability of this study. To establish cred-
ibility, we strengthened the study’s findings by applying a well-
defined search string to retrieve discussions from Stack Exchange
communities (Software Engineering, Project Management, and Soft-
ware Quality Assurance and Testing). Although many retrieved
discussions did not address user story issues in practical settings,
we applied consistent inclusion and exclusion criteria to select
those aligned with the study’s goal. Interpretation bias was mit-
igated through researcher triangulation, including a pilot study,
independent paired analysis, and consensus meetings. We also used
ChatGPT as a support tool to assist in the grouping process; poten-
tial hallucination-related threats were mitigated by using a fixed
prompt and manually validating the results. This validation was
conducted by an experienced researcher in qualitative studies in SE.
As we limited the dataset to users with observable Stack Exchange
activity, this approach may have excluded relevant discussions from
unidentifiable accounts.

Confirmability was reinforced by adopting an open coding
process in which codes were derived directly from the data, and
by incorporating peer review to ensure that interpretations were
consistently scrutinized and validated.

Guerreiro et al.

Regarding transferability, we acknowledge that the findings
may not be directly generalizable to all SE contexts. The use of Stack
Exchange introduces inherent limitations in accurately characteriz-
ing participants. This limitation became evident when attempting
to report the agile methodologies, roles, and ceremonies involved
in the discussions. Although this information was not available
for all discussions, we observed that most cases referred to Scrum.
Therefore, the findings should be interpreted as a characterization
of community-validated user story issues rather than universally
applicable behaviors across diverse organizational contexts. Finally,
dependability was established through a transparent and well-
documented research protocol (Section 3) and the availability of a
replication package [13], which enables independent auditing of
the research process.

7 Conclusion

This paper investigates the issues reported by software practition-
ers when using user stories in software development, examining
not only the issues themselves, but also their associated effects and
the solutions proposed in practice. By analyzing real-world discus-
sions from Stack Exchange communities, we identify a diverse set
of issues and reveal that they extend beyond artifact-level concerns
to include process-related challenges embedded in development
workflows.Our findings show that user story issues are not isolated
problems, but part of a broader socio-technical phenomenon, where
deficiencies in artifacts, processes, and communication practices
interact and reinforce one another. In particular, the relationships
identified between issues, effects, and solutions highlight that effec-
tive mitigation requires a contextual understanding of how these
elements are interconnected, rather than the application of isolated
best practices.

By structuring and relating issues, effects, and solutions, this
study contributes to bridging the gap between academic research
and practitioners’ experiences, providing a more comprehensive
perspective on user story challenges in real-world settings. These
insights can support practitioners in reflecting on their practices
and guide researchers in developing more effective approaches
to improve requirements quality in agile environments. As future
work, we intend to (i) collect additional evidence of user story issues
from other social media platforms, such as Dev.to and Medium; (ii)
conduct interviews with software practitioners to better understand
how the identified solutions are applied in practice; and (iii) per-
form an industrial case study to investigate the contextual factors
that influence the emergence of user story issues.

Artifact Availability

All artifacts related to this study are available at https://zenodo.org/
records/21400048. The artifacts will remain publicly available after
publication.
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