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Abstract. In Agile software development, requirements are often cap-
tured as user stories (USs) and stored in issue tracking systems (ITS).
These USs are typically manually decomposed into tasks that define the
necessary steps for their implementation. This decomposition process,
which serves as a bridge between requirements engineering and software
development, is rarely studied in the existing literature, and empirical
knowledge is scarce. We investigate how teams perform user story (US)
decomposition in a mid-sized Dutch software development organization.
Through content analysis and descriptive statistics, we analyze the de-
composition of 373 USs into 1,823 tasks across 10 software systems de-
veloped with three different technologies (Java, NET, and Power Apps).
We provide empirical insights into the US decomposition process by ex-
amining which roles are involved, how they are involved, and which tech-
niques are used. These findings can inform the development of tools to
automate US decomposition and guide further research.

Keywords: Agile Software Development - Requirements Engineering -
Requirements Decomposition - Refinement - Issue Tracking Systems

1 Introduction

Information systems are developed amid ongoing technological advances and
evolving stakeholder needs. To respond to these changes, many software orga-
nizations have adopted agile development practices, in which requirements are
specified iteratively and incrementally. These requirements are often captured
as USs [519], which are frequently expressed through the Connextra template:
“As a <role>, I want <goal>, [so that <benefit>]” [2[10]. We refer to USs as
high-level descriptions of requirements captured in real-world ITS, which may
differ from template-based representations.

USs are typically manually decomposed into concrete implementation tasks.
These tasks are then assigned to team members [9I3]. We refer to the process
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of identifying, refining, and rewriting tasks as user story decomposition E In this
context, we define tasks as concrete activities in ITS. This decomposition helps
identify missing tasks and supports more reliable effort estimation [2].

The importance of US decomposition grows as software development prac-
tices evolve and technologies such as Large Language Models (LLMs) become
more widely adopted. USs are often too abstract to serve as direct inputs for
generating useful code, whereas the derived tasks provide a more suitable level
of detail for LLM-assisted software development [16].

Despite the importance of US decomposition, empirical knowledge about
how practitioners perform this activity remains limited. Previous research has
focused on splitting large USs into smaller USs, e.g. [3/10], leaving the finer-
grained decomposition largely unexplored. Miiter et al. [I3] provide an initial
perspective by analyzing the linguistic structure of the developer-written task
labels. We extend this perspective by analyzing the decomposition of USs into
tasks as an activity that involves multiple roles within software teams [2].

To address this gap, we conduct an empirical study of how teams decompose
USs into tasks at VX Company, a mid-sized Dutch software organization [I§].

We report descriptive statistics and conduct content analysis by coding how
373 USs were decomposed into 1,823 tasks across 10 systems developed in Java,
.NET, and Power Apps. We pose the following research questions (RQ):

RQ1 Which roles are involved in decomposing user stories into tasks?
RQ2 How are roles involved in decomposing user stories into tasks?
RQ3 What techniques do teams use to decompose user stories into tasks?

This paper provides an empirical analysis of US decomposition practices
across 10 software systems in industry. Our results show that US decomposition
is performed predominantly by developers and project managers, and typically
involves only a single role. Despite the variety of techniques proposed in the
literature, practitioners rely on only a small subset, primarily workflow steps and
horizontal splitting. This finding reveals a pronounced gap between prescribed
and practiced approaches in contemporary Agile development.

The remainder of the paper is organized as follows. Section [2describes the re-
search setting and method. Section [3] presents and interprets the results. Section
[ provides further discussion of the results, presents comparison to related work,
implications, and threats to validity. Finally, Section [f] concludes the paper.

2 Research method

We describe the research setting (Section [2.1)) and the data sampling, collection,
and preprocessing procedures (Section [2.2]). We then outline the descriptive sta-
tistical analysis (Section [2.3) and the content analysis approach (Section [2.4)).

3 Other authors refer to this process as splitting [3] or disaggregation [2]. We use the
term decomposition, as it aligns with standard software engineering terminology.



How Do Agile Software Teams Decompose User Stories into Tasks? 3

2.1 Research setting

We conducted the study at VX Company, a Dutch software organization with
approximately 200 employees that develops and maintains customized software
solutions. The organization’s development activities are organized around three
technologies: Java and .NET for high-code software development, and Microsoft
Power Apps for low-code development. Azure DevOps is used as the ITS in
which requirements are captured as USs and decomposed into tasks. The USs
and tasks are written in Dutch, English, or both. We used convenience sampling,
since the first author is employed by the organization.

The organization operates with three core teams, each aligned with a different
technology. For each sprint, team members are selected from these teams based
on availability and expertise required to implement USs. Consequently, team
composition varies from sprint to sprint. Teams follow an industry-adapted ver-
sion of Agile. Each team consists of multiple roles (Table|[l)) and has an average
size of 5.5 members. In some systems, the client serves as the product owner.

Table 1: Team roles and assigned responsibilities in the organization

Role Assigned responsibilities

Product owner Writes and prioritizes USs, and performs testing to ensure US im-
plementations meet the acceptance criteria.

Project manager Coordinates planning, monitors progress, and facilitates interac-
tion between development teams and stakeholders.

Business analyst  Elicits and clarifies requirements, writes and refines USs, and acts
as a bridge between business and development teams.

Architect Defines the high-level structure of software systems, oversees design
decisions, and provides technical guidance.

Developer Writes code and unit tests to implement USs and consults with the
product owner to clarify requirements when necessary.

Tester Validates software functionality by executing test cases and iden-

tifying defects, particularly in larger systems.
DevOps engineer Automates and optimizes development and deployment processes,
and builds and maintains the infrastructure.

2.2 Data sampling, collection, and preprocessing

We analyzed 10 systems selected by the organization. We used purposive sam-
pling to select project managers and developers involved in these systems. We
contacted one project manager and one developer from each core team via email
and asked them to identify three sprints they considered representative of their
typical approach to US decomposition and overall development activity. We ex-
tracted USs and their associated tasks from the selected sprints in Azure DevOps.
Table [2] provides an overview of the systems, technologies, team sizes, and the
numbers of included and excluded USs and tasks. In the systems S3, S7, and
510, USs spanning multiple sprints were considered a single item in the analysis.
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Table 2: Overview of the systems’ raw and selected sprint data.

Sys. Tech Team User Stories Tasks
1D Size Raw Sprints Incl. Excl. Raw Sprints Incl. Excl.
S1 8 2794 59 50 9 8175 316 238 78
S2  Java 4 591 17 13 4 1201 72 56 16
S3 5 244 46 27 19 440 157 67 90
S4 12 798 108 98 10 4002 552 507 45
S5 3 640 14 13 1 1678 37 26 11
S6 .NET 4 736 21 21 0 3086 123 70 53
ST 6 403 45 42 3 1684 305 222 83
S8 4 387 26 21 5 1065 74 60 14
S9 Power 7 421 68 65 3 2202 420 420 13

S10  Apps 2 94 23 23 0 610 190 157 33

For each US and task, we extracted the fields required to address our re-
search questions (Table [3). We excluded USs without tasks and release-related
USs titled “Release <release number>”, as they do not contain requirements
descriptions and consist only of procedural tasks (e.g., Test, Acceptance, Pro-
duction) that do not represent US decomposition. In ITS, work items represent
trackable units of work in the software development process, including USs and
tasks. Java teams use the User Story work item type to capture releases, whereas
.NET and PowerApps teams use a dedicated Release work item type. This leads
to more release-related USs and their tasks being excluded for Java teams.

We structured the remaining USs and tasks and imported them into MAXQ-
DA. We validated the individuals and their roles in the sprints with project
managers, developers, and a DevOps engineer. These assigned roles were vali-
dated by a manager overseeing all teams, who resolved any inconsistencies.

Table 3: US and task fields extracted from Azure DevOps.

Category Field Description
ID Unique identifier of the work item.
General Title Short textual summary of the work item.
enera Description Detailed explanation of the work item (optional).
Created By Name of the creator of the work item.

Acceptance Criteria Conditions that must be satisfied for US completion
User Story (optional).

Technical Impact Expected effects of implementing the US, such as af-
fected components, dependencies, and architectural
changes (optional).

Number of Tasks Number of tasks linked to the US.

Task Parent Identifier of the US to which the task is linked.
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2.3 Descriptive statistics

We used descriptive statistics to address RQ1 and RQ2. For RQ1, we computed
the number of tasks created by each individual per system and aggregated these
counts by role. We visualized the role distributions in a bar chart to examine
which roles are involved in US decomposition. For RQ2, we computed the number
of tasks created by each individual for each US per system and aggregated these
counts by role and US. We visualized role involvement using UpSet plots to
examine how the roles are involved in the decomposition of USs into tasks.

2.4 Content analysis

We use deductive content analysis approach, complemented by inductive coding
to address RQ3. Given the limited research on task-level decomposition, we
constructed a priori coding scheme derived from on US decomposition techniques
(Table [4)), which are commonly used to split large USs into smaller ones [3J6Ig].
This approach enables us to systematically examine whether these techniques
also apply when decomposing USs into tasks. The unit of analysis is the set of
tasks linked to each US. A US may be assigned multiple codes, while each task
is assigned to a single code. All coding was performed by a single author; this
limitation is discussed in Section .4l

Table 4: Coding scheme for US decomposition techniques.

Technique A US is decomposed by

Horizontal splitting Separating work across architectural layers, requiring mul-
tiple slices to be completed to deliver an increment of value.

Vertical splitting Separating work into end-to-end slices across all architec-
tural layers, each delivering a complete increment of value.

Workflow steps Separating work into end-to-end workflow slices.

Business rule variations Separating work by different business rules or conditions.

CRUD operations Separating work into create, read, update, and delete op-
erations.

Major effort Separating work into in high- and lower-effort parts.

Variations in data Separating work by data or content variations.

Data entry methods Implementing a simple user interface first and separating
more complex variants.

Simple/Complex Implementing a simple version first and separating complex
variations.

Defer performance Implementing a working version first and deferring non-

functional improvements.
Break out a spike Performing exploratory work to reduce uncertainty.
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3 Results and interpretation

We report the results of the analyses. Each subsection presents the findings for
the corresponding research question based on aggregated data across all systems.
The findings are presented in gray blocks and labeled in ascending numeric order.
We then examine whether these findings also hold for the individual systems.

3.1 RQ1: Which roles are involved in decomposing USs into tasks?

We report the percentage distribution of roles involved in US decomposition to
facilitate comparison across systems (Figure [1)).

Percentage of total tasks created
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

S1

S2

M Product owner
S3

M Project manager
s4 Business analyst
S5
S6
s7
S8
s9

s10

System

M Architect
m Developer
MW Tester

W DevOps engineer

Fig. 1: Distribution of the roles involved in US decomposition across the ten
studied systems.

Finding 1: US decomposition is performed primarily by developers (54.3%)
and project managers (30.4%). Contributions from architects (6.5%), testers
(6.1%), business analysts (2.0%), product owners (0.6%), and DevOps engi-
neers (0.1%) were limited and occurred when USs required their expertise.

Developers were the primary contributors to decomposing USs into tasks.
The sole exception was S10, where no developer-created tasks were recorded, as
the project manager concurrently served as a developer. Project managers were
also involved in many teams, indicating that US decomposition is not exclusively
performed by technical roles. However, they were not involved in S6, possibly
because the requirements were already well-defined.

Participation from other roles was limited across teams and occurred primar-
ily when USs required their expertise. In most teams, the product owner writes
the USs, the project manager facilitates communication, and developers clarify
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requirements directly with the product owner, which reduces the need for busi-
ness analyst involvement. S7 deviates from this pattern, as the project manager
shows minimal involvement, which may have required the business analyst to
assume a more prominent role in supporting US decomposition. The variation
in architects’ involvement across teams suggests that they contributed where
system complexity or architectural constraints required their input.

Testers were involved in US decomposition in S4, suggesting a stronger em-
phasis on testing and quality assurance. The system included security-related
requirements, increasing the need for dedicated testing expertise. In the other
teams, product owners conduct acceptance testing and developers perform unit
testing, which reduces the need for tester involvement.

DevOps engineers were minimally involved in US decomposition, possibly
because their work is primarily managed through a separate backlog. Their role
is primarily to enable the efficient development, testing, and deployment of in-
formation systems. Thus, they are not typically involved in US decomposition
unless USs address infrastructure or deployment-related requirements.

Prior research positions developers as responsible for decomposing USs into
tasks [2[13]. Our findings suggest a shared responsibility between developers and
project managers, which may also be influenced by organization-specific respon-
sibilities. The limited involvement of other roles indicates that US decomposition
is primarily centralized among developers and project managers in our context.

3.2 RQ2: How are roles involved in decomposing USs into tasks?

To address RQ2, we divide the research question into two sub-questions:

RQ2.1. How many roles are involved in decomposing a user story into tasks?
RQ2.2. Which combinations of roles are involved in decomposing a user
story into tasks?

Figure [2] presents an UpSet plot of role involvement in US decomposition
across systems. The plot consists of two components: (1) a bar chart at the top
showing the number and percentage of USs, and (2) a matrix below, where each
row represents a role. A filled circle in a column indicates that the role created
one or more tasks for a US, and lines connecting circles indicate that multiple
roles contributed to US decomposition.

RQ2.1 How many roles are involved in decomposing a US into tasks?

Finding 2: US decomposition is predominantly performed by a single role
(59.5%). Two-role involvement is the second most frequent (33.5%), while
three-role and four-role involvement are infrequent (6.7% and 0.3%).

Finding 2 holds for most systems except for S1 and S4, which deviate from
this pattern. We report the results for these systems. The remaining system-
specific results are provided in the online appendix [IT].
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In S1, US decomposition is performed by a single role in 44% of USs, while
two-role involvement is more common at 50%, with three-role involvement ac-
counting for the remaining 6%. This distribution differs from the overall trend,
as S1 shows a higher prevalence of two-role than single-role involvement.

S4 shows the most diverse role involvement (Figure . In S4, US decompo-
sition is performed by a single role in 24.5% of USs, while two-role involvement
accounts for 55.1%, three-role involvement for 19.4%, and four-role involvement
for 1%, indicating broader multi-role involvement than in other systems.

RQ2.2 Which combinations of roles are involved in decomposing a US
into tasks?

Finding 3: For USs that are decomposed into tasks by a single role (N=222),
developers account for the largest share (54.1%), followed by project managers
(38.3%), architects (7.2%), and DevOps engineers (0.5%).

Finding 3 provides further insight into Findings 1 and 2 by showing that,
in single-role US decomposition, developers and project managers most often
perform the decomposition independently (Figure. Single-role involvement by
architects and DevOps engineers is infrequent.

In particular, for half of the systems (S5, S6, S7, S9, S10) the developers
often perform US decomposition independently, while for the remaining systems

120
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Fig. 2: Role involvement in US decomposition across systems.
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(S1, S2, S3, S4, S8), project managers most often decompose USs independently.
This pattern is consistent with the overall finding that developers and project
managers are the primary roles involved in single-role US decomposition.

Finding 4: In two-role involvement (N=125), the developer—project manager
pair is most frequent (55.2%). Other pairs are less frequent: developer—tester
(19.2%), developer—business analyst (8.8%), project manager—architect
(8.0%), developer—product owner (4.0%), and developer-architect (4.0%). The
project manager—DevOps engineer pair is rare (0.8%).

Finding 4 provides additional insight into Findings 1 and 2 by showing
that, in two-role US decomposition, the developer—project manager pair is the
most frequent. Most other two-role combinations involve developers paired with
another role, except for DevOps engineers. The remaining pairs involve project
managers: project manager-architect and project manager-DevOps engineer.
This pattern suggests that developers and project managers remain central to
US decomposition, even when other roles are involved.

This finding holds partly for the systems in which the developer-project man-
ager pair is the most frequent (S1, S2, S3, S5, S8, S9). Among these systems, the

24
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Fig. 3: Role involvement in US decomposition in S4
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second most frequent pairs are developer-product owner (S1, S9), and project
manager-DevOps engineer (S3). The other systems have one two-role pair.

In contrast, Finding 4 does not hold for the remaining systems (S4, S6,
S7, S10). In S4 (N=54), the leading two-role combination is developer-tester
(44.4%), followed by developer-project manager (42.6%), developer-architect
(9.3%), and project manager-architect (3.7%). This distribution may be at-
tributed to the system’s emphasis on testing and quality assurance, as reflected
in the prominence of the developer—tester pair.

In S6, the only two-role pair is developer—product owner. In S7 (N=12),
the leading pairs are developer—business analyst (91.7%) and developer—product
owner (8.3%), possibly due to the project manager’s minimal involvement. In
S10, the only two-role pair is project manager—architect.

These deviations suggest that system-specific needs shape two-role involve-
ment. Unlike the systems where Finding 4 holds, these systems show more diverse
pairing patterns rather than a consistent reliance on the developer—project pair.

Finding 5: USs are rarely decomposed by three or more roles. Three-
role involvement (N=25) consists of developer—project manager—tester
(44.0%), developer—project manager—architect (28.0%), developer—project
manager—product owner (12.0%), developer—project manager—business ana-
lyst (8.0%), and project manager—tester—architect (8.0%). Four-role involve-
ment occurs only once: developer—project manager—architect—tester.

Finding 5 shows that three or four-role involvement in US decomposition
is uncommon, and when it occurs, typically centers on developers and project
managers. These role combinations further reinforce the central role of developers
and project managers in US decomposition. In six of the ten systems, there is
no three-role or four-role involvement (S2, S3, S5, S6, S8, S10).

In three of the four remaining systems, three-role involvement is limited to
a single combination: developer—project manager— product owner in S1, devel-
oper —project manager—business analyst in S7, and developer—project manager
—architect in S9. S4 has the most three-role combinations (N=19), including de-
veloper—project manager—tester (57.9%), developer—project manager—architect
(31.6%), project manager—tester—architect (10.5%). There was one instance of
four-role involvement: developer—project manager—tester— architect.

These patterns suggest that three or four-role involvement is generally min-
imal and highly context-specific. S4 stands out as an exception, suggesting that
cross-functional involvement is more likely in systems with higher complexity or
stronger quality assurance requirements.

Team characteristics, such as culture and team dynamics, may influence the
involvement patterns observed in Findings 2-5 [3]. The frequent developer—project
manager pairing suggests a culture in which responsibility for decomposition is
concentrated within a subset of roles rather than distributed across the team. In
addition, personal preferences may influence US decomposition, as some team
members favor minimal decompositions while others prefer more detailed ones.
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3.3 RQ3: What techniques do teams use to decompose USs into
tasks?

We report our results using the coding scheme described in Section extended
with two codes that emerged from the data: acceptance criteria, referring to con-
ditions that must be satisfied for US completion, and technical impact, describing
expected technical effects of US implementation. Figure [] presents the percent-
age distribution of decomposition techniques and artifacts across systems.

Percentage of applied decomposition techni and requil artifacts
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

e ______________________________________________________________|

S 2 |

S3 |
£ S — I = Horizontal splitting
% S5 I = Workflow steps
& S6 | | Acceptance criteria

S7 | I = Technicalimpact

S8 |

e _______________________________________________________________|

o _________________________________________________________________|

Fig. 4: Distribution of techniques and requirement artifacts across systems.

Finding 6: Among the 11 techniques included in our coding scheme (N=719,
reflecting coded labels since each US may be assigned multiple codes), only
workflow steps (62.3%) and horizontal splitting (9.5%) were identified. The
remaining decompositions were not captured by these techniques but were
instead coded as acceptance criteria (14.7%) or technical impact (13.5%).

Workflow steps is the most frequently used technique across all systems ex-
cept S9. This suggests that teams commonly decompose USs into tasks by fol-
lowing their development process (e.g., build—test—pull request). Thus, US de-
composition may serve as a coordination mechanism, where tasks structure the
workflow by supporting implementation by developers, testing by product own-
ers or testers, and code review by other developers.

In S9, horizontal splitting is used as frequently as workflow steps. The rela-
tively higher use of horizontal splitting in S9 and, to a lesser extent, in S10 may
be influenced by the architecture of low-code platforms, where work is naturally
organized into layers, screens, or configuration units. S4 deviates from this over-
all pattern, with a substantial share of decompositions including requirement
artifacts. A possible explanation is that S4 is still under initial development
and has not yet been released, which may require more upfront elaboration of
requirements, whereas other systems are in maintenance.
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S4 is not the only system in which decompositions include requirements ar-
tifacts: rather, it highlights a conceptual ambiguity in the notion of US decom-
position. The deviations involving requirement artifacts point to an important
conceptual distinction. They also indicate that a purely technique-based coding
scheme did not capture all US decompositions in our dataset and that additional
data-derived codes were therefore introduced.

To clarify this conceptual ambiguity, we distinguish between two types of
US decomposition. The first type, requirement-to-requirement decomposition (or
refinement), involves breaking down a requirement into parts of the same kind,
such as acceptance criteria and technical impact. From an ontological perspec-
tive, this constitutes proper decomposition, as it preserves the nature of the ele-
ments, i.e., a part—whole relation among elements of the same kind [I4/T7]. The
second type, requirement-to-task decomposition, refers to the operationalization
of requirements into work using techniques such as workflow steps and horizon-
tal splitting. While commonly referred to as decomposition, this transformation
does not strictly qualify as decomposition, since it maps requirements to elements
of a different kind, i.e., tasks. Under this lens, requirement-to-requirement con-
stitutes proper decomposition, while requirement-to-task decomposition is more
accurately described as US operationalization. Despite this distinction, we use
the term US decomposition, as it is more widely used in software engineering.

In the context of requirements-to-task decomposition, we observe frequent
use of action verbs in task labels, e.g., implement endpoint. This observation
aligns with Miiter et al. [3], who analyzed developer-written task labels and
identified a set of action verbs. We also find that nouns are used to denote
deliverables in task labels, such as test cases. These linguistic structures, which
consist of verbs indicating actions and nouns indicating artifacts, may serve as
the basis for new approaches to US decomposition.

4 Discussion

We provide further discussion of the results (Section [4.1)), and contrast our work
with previous studies (Section [4.2)). We present implications for practitioners
and researchers (Section [4.3)), and discuss threats to validity (Section |4.4]).

4.1 On the taxonomy of US decomposition techniques

Our analysis shows that most US decomposition techniques from the literature
were rarely applied in our context; only workflow steps and horizontal splitting
were used. One possible explanation is that USs do consistently not follow con-
ventional templates. Another explanation is that US decomposition (leading to
tasks) occurs at a different level of granularity than US splitting (leading to
smaller USs), which may limit the applicability of these techniques. USs may
be used at different levels of granularity [9], such that decomposing them into
smaller USs might serve the same purpose as splitting USs into tasks. Moreover,
US decomposition may be influenced by the accessibility of ITS. For example,
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tasks may be structured differently when multiple user interactions (e.g., clicks)
are required. In most commercial ITS, USs can be decomposed to (sub-)tasks.

In addition, most practitioners are not formally trained in US decomposition
and may rely on intuition or ad-hoc practices. This tendency may be reinforced
by time pressure to complete a sprint, leading teams to adopt pragmatic tech-
niques to US decomposition. Consequently, techniques that require more deliber-
ate analysis or depend heavily on system context may be applied less frequently.
These results highlight a pronounced gap between the decomposition techniques
prescribed in the literature and those used in practice. This points to the need to
revisit existing taxonomies and to investigate whether lightweight techniques are
more suitable for practitioners in Agile contexts. Future research should examine
the linguistic structures of task labels, which consist of verbs indicating actions
and nouns indicating artifacts, as they may form the basis for new, lightweight,
and suitable approaches for US decomposition in Agile environments.

4.2 Comparison to related work

Studies on the decomposition of USs into tasks are limited. We found only two
papers that propose the use of artificial intelligence for decomposing USs [I5] and
splitting USs [7]. However, these techniques are not evaluated in practice. There
are only a few relevant studies that report on empirical research on industry
practices for US decomposition, which we review in the following.

Dellsén et al. [3] examined US splitting through interviews and observations
at five companies. They found that multiple roles were involved, with Scrum
masters, product owners, and team leads most responsible for US splitting. Their
study focused on US-level splitting rather than task-level decomposition and
relied on interview data rather than ITS data. Similarly, we observed that US
decomposition involved multiple roles, with project managers and developers
most frequently. In their study, practitioners had limited formal training and
primarily used vertical and horizontal splitting. In our data, vertical splitting
did not occur, likely because USs were already structured as vertical slices.

Miiter et al. [I3] analyzed linguistic patterns in 1,593 developer-written task
labels from a 50-employee multinational software organization in the Nether-
lands. They identified a set of action verbs and propose a task label template.
In contrast, our dataset includes task labels written by multiple roles, includ-
ing non-technical roles such as product owner and project manager. Consistent
with their findings, we also observe frequent use of action verbs in task labels. In
addition, we find that nouns are often used independently to denote deliverables.

Khanfor [6] studied US decomposition in crowdsourced software develop-
ment by identifying whether the resulting tasks were split vertically or horizon-
tally based on the implementation technologies associated with each task. In
contrast, we examine US decomposition of Agile teams in proprietary software
development. Moreover, we use a broader taxonomy of techniques derived from
the literature, including, but not limited to, horizontal and vertical splitting.

US decomposition is also discussed in the context of effort estimation. Cao
et al. [I] conducted an empirical study using task-level data and interviews to
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examine how task characteristics influence effort estimation. They reported is-
sues such as incomplete tasks, missing data, and variation in task types (e.g.,
feature, bug fixing, refactoring). While their focus is on effort estimation, our
study examines the decomposition of USs into implementation tasks.

4.3 Implications

Implications for practitioners. Since decomposition is mostly performed by devel-
opers and project managers, teams may benefit from introducing a brief review
moment in which other roles can contribute to missing tasks or role-specific in-
sights (e.g., during one of the sprint ceremonies, such as a planning meeting).
This may help reduce coordination issues and improve shared understanding [4].

Agile is practiced differently across software organizations, and values such as
equality among team members, shared ownership, and cross-disciplinary involve-
ment are interpreted and applied in varying ways. We recommend practitioners
to assess whether their understanding of these values is reflected in their team’s
way of working, and decide whether US decomposition should remain a specialist
activity or be approached as a collaborative effort.

Our data show that only workflow steps and horizontal splitting are applied

by practitioners in our context. Given that many practitioners are not formally
trained in US decomposition [3], we suggest that organizations should provide
lightweight training to enable more team members to become involved and to
improve the consistency of US decomposition without adding overhead. Recent
empirical studies [12] show that lightweight interventions may improve US prac-
tices. More consistent and granular tasks may also enhance developers’ ability
to use these tasks effectively in LLM-assisted development.
Implications for researchers. More empirical studies are needed to understand
how US decomposition is performed at other software organizations. Future re-
search should examine US decomposition practices in industry by analyzing verb
and noun usage in task labels, investigating why they are used, and identifying
common verb-noun combinations. This may help determine whether more suit-
able, lightweight techniques are needed for practitioners in Agile projects.

Although our findings suggest a centralized approach to US decomposition,
primarily involving two roles, ITS data may not capture informal participation
(e.g., oral alignment). Studies that combine ITS analysis with interviews or ob-
servational methods are needed to capture the full process. Currently, little is
known about how single-role US decomposition compares with two or more role
decomposition, making this an important direction for future research.

We also found that USs often do not follow formats such as the Connextra
template [2], which may influence the choice of decomposition techniques. Future
research should examine how US quality affects task-level decomposition.

4.4 Threats to validity

We address potential threats to the validity of our study using the categories pro-
posed by Wohlin et al. [20]. Although these categories were originally developed
for experiments, we apply them to our study context.
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Construct validity concerns whether the operational measures used in the
study accurately represent the intended concepts and align with the research
questions. In practice, USs often deviate from conventional formats, which may
affect the applicability of US decomposition techniques. We reduced this risk by
analyzing US decomposition at the task level.

Internal validity refers to the risk that uncontrolled factors may influence the
relationships observed in the study. To ensure representativeness, project man-
agers and developers identified sprints they considered representative of their
typical approach to US decomposition and development activity. However, the
sample may reflect their perceptions and not fully represent all sprints. Further-
more, individuals were assigned roles by project managers, developers, and a
DevOps engineer. We mitigated potential bias by triangulating with a manager
overseeing these teams to confirm role assignments and resolve discrepancies.

Conclusion validity pertains to the reliability and replicability of the data and
analysis. The first author performed the coding of the US decompositions, which
introduces potential coder bias. Although this threat cannot be fully mitigated,
the coding of a subset of US decompositions was reviewed with the other authors
to ensure consistency. As the dataset cannot be shared due to confidentiality
constraints, we provide the coding scheme and anonymized statistical data in
the online appendix [I1] to increase transparency and support replication.

FEzternal validity assesses the extent to which findings can be generalized be-
yond the studied context. Our analysis focuses on 10 systems from a single com-
pany, each with different team compositions. While this provides some diversity
within the organization, we do not claim generalizability to other organizations.

5 Conclusion

There is limited empirical knowledge about how teams perform US decompo-
sition in Agile contexts. In this paper, we performed content analysis, comple-
mented by descriptive statistics, on 373 USs and 1,823 tasks from 10 systems
developed with Java, .NET, and Microsoft Power Apps at VX Company to
investigate how teams decompose USs into tasks. Our findings show that US de-
composition is concentrated in a small set of roles (developer, project manager)
and is often performed independently by a single role. Despite the variety of
decomposition techniques proposed in the literature, practitioners rely on only
two: workflow steps and horizontal splitting. This finding reveals a pronounced
gap between techniques prescribed in the literature and those used in practice.

Future empirical studies should investigate whether our findings hold beyond
the studied organization, VX Company. Moreover, studies should complement
ITS data with interviews or observations to capture informal participation, ex-
amine how US quality influences the use of these techniques, and analyze the
process of refining high-level requirements (epics) into USs, tasks, and sub-tasks.

Acknowledgements. We thank VX Company for providing the USs and tasks
analyzed in this study, and the colleagues who assisted with role assignments.
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