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ARTICLE INFO ABSTRACT

Editor: Christoph Treude User stories have become the predominant method for managing requirements in software development, used

by approximately half of all software developers. Despite this widespread adoption, there is limited theoretical
understanding of how user stories are used in practice. Through a theoretical literature review of 14 industry
studies, we develop five theoretical propositions: 1) user stories facilitate shared understanding between devel-
opers and users; 2) small user stories help developers cope with change; 3) clarifying the ‘why’ in user stories
reinforces focus on user needs but adds complexity to the development process; 4) conversations triggered by
user stories can hamper the sense of productivity; and 5) user stories as recorded in writing degrade over time.
Using boundary object theory as an analytical lens, we explain how user stories facilitate knowledge transfer
across syntactic, semantic, and pragmatic boundaries between developers and users. This theoretical lens offers
new insights into why some user stories succeed while others fail to bridge boundaries between users and devel-
opers. The review highlights the sharp contrast between the widespread use of user stories among practitioners
and the limited academic research on their practical application. We end with identifying opportunities for future
research, particularly on how user stories can be used in the era of generative AL
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1. Introduction

A foundational activity in software development is to understand
users and other stakeholders, so as to determine what they need the
software to do. This is known as requirements engineering (RE) (Nu-
seibeh and Easterbrook, 2000; Cheng and Atlee, 2007). While there are
different views on how to do requirements engineering, many agree that
the fundamental purpose is to discover what users need and why (Nu-
seibeh and Easterbrook, 2000; Zave, 1997). In other words, it involves
identifying and defining the problems the software is intended to solve
(Cheng and Atlee, 2007). The goal of RE, then, is to enable knowledge in-
tegration: those who experience the problem—such as users, customers
and product owners—contribute their knowledge so that developers can
translate it into software requirements (Tiwana, 2004).

Traditionally, the RE field relied on extensive documentation to de-
scribe system requirements.! These documents were the primary way

* Corresponding author.
E-mail address: tor.sporsem@sintef.no (T. Sporsem).
1 It is worth noting that a detailed software requirements specification also
served as a contract between the client and the supplier (Abbott and Moorhead,
1981)

https://doi.org/10.1016/j.jss.2025.112693

to transfer knowledge about the problem to developers (Sommerville
and Sawyer, 1997). In the early 2000s, agile methods (or ‘agile’ for
short in the remainder of this article) gained popularity for recogniz-
ing that identifying all requirements upfront, the standard approach in
traditional plan-driven (waterfall) development, was practically impos-
sible (Baham and Hirschheim, 2022). Instead, agile methods empha-
size discovering requirements iteratively throughout the development
process, allowing feedback from stakeholders during the whole devel-
opment process. In particular, user stories have become the most com-
monly used artifact to capture requirements among software developers
(approximately 50 % of all software developers (Kassab, 2015; Lucassen
et al., 2016a) and 90 % of agile developers (Wang et al., 2014)).

User stories are brief, informal descriptions of a software feature,
written from a user’s perspective to clearly convey user needs (Cohn,
2004Db). The level of detail in user stories is intentionally minimal, en-
couraging developers to interact with users to clarify specifics—or as
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Cockburn phrased it in 1998: “user stories are a promise of a conver-
sation” (Shore and Warden, 2021). These conversations are discussions
that help developers gain a deeper understanding of the requirements
(Kassab, 2015), support them in ensuring that the requirements are
right (Lucassen et al., 2016a), and to estimate the implementation ef-
fort (Mahni¢ and Hovelja, 2012). User stories, thus, seem to be effective
in supporting knowledge transfer among different stakeholders. How-
ever, despite their widespread use, user stories have been critiqued on
several points. Researchers have pointed out that they can be ambigu-
ous, leading to misunderstandings between developers and users (Amna
and Poels, 2022a). They are also seen as inadequate for capturing and
documenting non-functional requirements (Behutiye et al., 2017), and
for risking obscuring critical interdependencies between system com-
ponents by ignoring holistic architectural design (Meyer, 2014, 2018).
Thus, it appears that there are a number of tensions or conflicts sur-
rounding the use of user stories in practice.

Now, since the publication of Cohn (2004b) seminal work on user
stories more than 20 years ago, several studies of user stories in prac-
tice have been published. Yet, we observe a lack of synthesis that can
help our understanding of how the tensions between benefits and short-
comings of user stories described above can be resolved. This absence of
synthesis is particularly striking given the widespread adoption of user
stories in industry. Thus, we set out to address the following research
questions:

Research Question 1: Which research communities have generated em-
pirical findings on the industry use of user stories?

Research Question 2: In what industry contexts have user stories been
studied empirically?

Research Question 3: How do user stories facilitate knowledge integra-
tion between stakeholders in software development?

To answer these, we conducted a theoretical literature review (Paré
et al., 2015) of user stories. The main goal of a theoretical review is to
develop a conceptualization of prior literature, for example, the devel-
opment of a set of research propositions (Paré et al., 2015). It brings
together different streams of research, and helps discover patterns and
commonalities (Paré et al., 2015). As a starting point, we adopt Tiwana
(2004)’s view that software development is a knowledge intensive pro-
cess that requires the coordination and integration of different types
of specialized knowledge. Tiwana (2004) shows evidence that knowl-
edge integration has a significant effect on software development perfor-
mance. We draw on boundary object theory (Star and Griesemer, 1989)
as a theoretical foundation, and posit that user stories are boundary ob-
jects that can help to address the knowledge integration problem.

This article is structured as follows. First, we provide a historical
overview of traditional RE, the emergence of Agile RE, and boundary
objects theory (Section 2). After laying out the review method (Sec-
tion 3), we present the theoretical literature review that synthesizes the
empirical findings from 14 industry studies of user stories, resulting in a
set of theoretical propositions (Section 4). Finally, we view our findings
through the lens of boundary object theory by considering three types
of knowledge boundaries: syntactic, semantic, and pragmatic. Based on
this analysis, we identify new research questions to guide future research
(Section 5). We conclude this article in Section 6.

2. Background

User stories were first introduced in software engineering (SE) prac-
tice in the late 1990s and early 2000s. In this section, we explain what
user stories are, outline their origins and history, and review how they
have been studied in prior research. We then introduce boundary object
theory, and explain how user stories are boundary objects that can help
address the knowledge integration in software development.
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2.1. User stories

User stories are short, informal written texts that represent user
needs, and first appeared as part of Scrum (Cohn, 2004b). Practi-
tioner literature explains what user stories are (Leffingwell, 2010; Cohn,
2004Db): user stories are meant to be written from a user’s perspective
so that users themselves can understand the stories and participate in
their prioritization. User stories are frequently written by a customer
representative such as a product owner, who has the primary respon-
sibility for prioritizing and refining them. Other stakeholders can also
contribute to their creation, such as end users, developers, business ana-
lysts, and testers. Stories can be recorded in different ways, ranging from
simple notes written on post-its and placed on a board, to entries in so-
phisticated project management tools such as Jira. A common format
of a story is the ‘Connextra’ template, so named after the UK company
where it was first proposed by Rachel Davis (Cohn, 2004b):

“As a (role), we want (goal), so that (benefit)”

which encourages developers to consider the user’s role. The following
is an example of a story for a photo sharing website:

“As a user, I want to upload pictures, so that I can share
them with my friends.”

A story is then placed in a backlog, broken down into specific tasks such
as coding, testing, and database development, and assigned to some-
one responsible for its implementation. This refinement may involve
horizontal or vertical slicing depending on the team’s approach. The
idea is that stories do not contain all needed details; instead, it be-
comes a “promise for a future conversation” between developers and
users (Shore and Warden, 2021). Through these conversations, the story
evolves throughout development.

User stories are prioritized by a user representative so as to determine
which stories are to be implemented in an upcoming iteration; within
Scrum, this happens during sprint meetings (Hummel et al., 2015). This
ensures that the features delivering the most value are developed first,
and placed at the top of the backlog (Cohn, 2004b). User story mapping
can help maintain an overview during this prioritization process, since
it is easy to lose sight of the overall system when working with a backlog
that is essentially a long list of user stories (Patton and Economy, 2014).
As Patton and Economy (2014) points out, the real value of story map-
ping lies not in the artifact itself, but in the conversations it generates
and the shared understanding it creates among stakeholders.

Initially, user stories are often incomplete and evolve as develop-
ers gain a deeper understanding of user needs through trial, error, and
experimentation (Leffingwell, 2010). This process is termed user story
refinement, and several tools exist to support it (Cohn, 2004b). For ex-
ample, the use of acceptance criteria to explicitly define conditions un-
der which the story is considered complete was proposed in one of the
earliest publications that describe user stories (Jeffries, 2001). Another
user story refinement method is the INVEST framework, which supports
developers in checking if user stories are Independent, Negotiable, Valu-
able, Estimable, and Small. In a survey study, 23.5% of developers re-
ported using the INVEST framework, 33 % relied on self-defined guide-
lines, and 39.5% did not validate their user stories using any guide-
lines (Lucassen et al., 2016a). Since user stories are often refined and
change over time—and new ones emerge—product backlog prioritiza-
tion should typically be revisited every 1-4 weeks during sprint meet-
ings (Cohn, 2004b). At the end of each iteration, a demonstration is held
to present the software increment developed during the sprint, allowing
for user feedback.

User stories can appear at various levels of granularity. Epics, fea-
tures, themes, and initiatives represent higher level abstractions that
organize related stories. An epic is a large user story that can be broken
down into smaller stories (Cohn, 2004b). Epics are usually too large
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to estimate, prioritize, or implement within a single iteration. Initia-
tives exist above epics and refer to concrete programs of work that are
strategically important and often time-bound (Leffingwell, 2010). A fea-
ture is a user story large enough to deliver standalone value to the user
but typically smaller than an epic (Leffingwell, 2010). Themes are used
to group related initiatives, epics, features, and user stories to create
a higher-level overview and help organize the backlog (Cohn, 2004b).
It is important to note that there appears to be no clear consensus on
the definitions or use of these terms, and they tend to appear inconsis-
tently across different sources. Practitioners likely adopt and adapt the
terminology to their organizational context and preferences.

User stories express functional requirements, that is, requirements
that are valuable and visible to stakeholders. Non-functional require-
ments, also referred to as quality requirements, describe how well the
system must perform its functions (Glinz, 2007). For instance, they en-
compass aspects such as system response time. Unlike functional re-
quirements, they are typically not deliverables that users directly per-
ceive but are instead constraints that shape how the system operates
(Cohn, 2004b). To address these requirements, Cohn recommends doc-
umenting them as “constraints,” while Kniberg (2015) advocates for
capturing them as “tech stories” and maintaining them on a separate
list. Despite these strategies, agile software development has faced criti-
cism for its inadequate handling of non-functional requirements, partly
due to its strong emphasis on rapidly delivering functional features, and
user stories have been reported to fall short in effectively capturing and
specifying non-functional requirements (Behutiye et al., 2020).

User stories have also been criticized for not adequately specifying
system requirements. Meyer (2018) argues that user stories provide an
incomplete approach to system design; as he points out:

“a user story describes one case; piling up case over case
doesn’t give you a specification. What it gives you is a
system that handles the user stories—the exact planned
scenarios—and possibly nothing else.”

According to Meyer (2014), by emphasizing incremental feature imple-
mentation over holistic architectural design, user stories risk obscuring
critical interdependencies between system components. While individ-
ual user stories may appear coherent in isolation, Meyer warns that
subsequent stories can introduce unexpected conflicts with previously
implemented features. However, this reflects a misunderstanding of the
purpose of user stories, which were never intended to fully describe or
specify an entire system. Instead, as Cockburn explained, they serve as
“promises of conversations,” designed to support shared understanding
and provide contextual information. Furthermore, practices such as user
story mapping and the use of higher-level abstractions like epics and
themes address some of the concerns Meyer raises, but were not consid-
ered in his critique. The scaled agile frameworks also address this topic
(Edison et al., 2022; Carroll et al., 2023). At the same time, Meyer’s
concern is related to a broader discussion about traditional software ar-
chitecture approaches and the Agile Manifesto, which emphasizes emer-
gent architecture (Nord and Tomayko, 2006; Abrahamsson et al., 2010).

Lastly, Amna and Poels (2022a) highlight that user stories can be
ambiguous, drawing on findings from multiple studies in their litera-
ture review. In this context, ambiguity refers to unclear or imprecise
descriptions of requirements that can be interpreted in multiple ways.
Such problems often stem from inconsistent ways of articulating require-
ments or differences in domain knowledge. For example, they present
two user stories that at first appear to be duplicates, but, upon closer in-
spection, may actually describe different system functions. The distinc-
tion, however, is not clearly stated, which leaves developers with the
task of resolving the ambiguity. According to Amna and Poels (2022a),
sources of ambiguity include varying levels of domain knowledge, in-
consistent use of terminology, or simply being careless when writing
user stories. We argue that these sources of ambiguity are all related to
communication among stakeholders, which Tiwana (2004) refers to as
knowledge integration.
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2.2. The history of user stories

User stories evolved from use cases, which were first introduced by
Jacobson in 1987 within the context of object-oriented programming
(Spurrier and Topi, 2022). Use cases gained widespread attention in the
early 1990s following the publication of Jacobson (1993)’s book. Their
popularity was further reinforced when they became an essential part
of the Unified Modeling Language (UML). Unlike user stories, use cases
are typically associated with plan-driven software engineering and pro-
vide a formal, up-front detailed description of functional requirements
(Spurrier and Topi, 2022). When Beck (1999) wrote his seminal article
on Extreme Programming (XP) in 1999, he acknowledged Jacobson’s
influence, describing a story as “the amount of a use case that will fit on
an index card” (Spurrier and Topi, 2022).

User stories originated from the Chrysler C3 project in Detroit, an
attempt to replace several payroll systems with a single system. Beck
(2000) described the XP development method used in the project, in-
cluding “user story cards.” Jeffries (2001), who was Beck’s co-founder
of the XP method, introduced the concept of “Card, Conversation, Con-
firmation,” emphasizing that stories should be written on cards to initiate
discussions between customers and developers rather than to document
detailed requirements. Cohn (2004b) wrote the first practitioner book
on user stories and published the first paper on user stories to appear in
an academic publication venue at the 2004 Extreme Programming and
Agile Methods—XP Conference (Cohn, 2004a). In the following years,
the XP conference became the most important arena for academic publi-
cations on user stories (Smiatek et al., 2005; Ludlow, 2007; Chubov and
Droujkov, 2007; Kautz, 2009; Klarck et al., 2009; Gomez et al., 2010;
Power, 2011).

User stories only began to appear in RE conferences in 2010 (El-Attar
and Miller, 2010), suggesting a lag of 5 to 10 years behind the agile
community. The RE field has seen significant growth in interest starting
around 2015 (Harbers et al., 2015; Liskin, 2015; Lucassen et al., 2016b),
and user stories are now a common topic at RE conferences. Still, there
is ongoing debate among RE researchers about whether user stories
should be considered requirements (Dalpiaz and Steghofer, 2024). In
contrast, practitioners often adopt them because they “just work” in
practice (Dalpiaz and Steghofer, 2024). Although user stories have at-
tracted attention in both the Agile and RE communities, they remain a
marginal topic in leading software engineering venues such as the Inter-
national Conference on Software Engineering (ICSE), and top journals
such as IEEE Transactions on Software Engineering (TSE). Spurrier and
Topi (2022) offer a more detailed description of the history of use cases
and user stories.

Today, user stories have become ubiquitous in the software industry.
A survey by Wang et al. (2014) found that user stories were the most
widely used technique for capturing requirements in software develop-
ment projects. Another survey of 182 practitioners by Lucassen et al.
(2016a) revealed that user stories are especially dominant in organiza-
tions adopting agile methodologies, with 99 % of Scrum teams, 79 % of
Kanban teams, and 83 % of Extreme Programming (XP) teams employ-
ing user stories. According to the 17th State of Agile Report (2023), 71 %
of respondents incorporate agile methods in their software development
life-cycle. If we apply the estimate that 90 % of these agile developers
implement user stories (Wang et al., 2014), approximately 63.9% of
global developers use user stories, roughly aligning with Kassab (2015)’s
survey which found it to be 50 %. This highlights user stories’ significant
influence on software development practices.

2.3. From traditional requirements engineering to agile requirements
engineering

To understand why user stories emerged, we need to look back at
the evolution of RE, an area of interest that acquired momentum in
the early 1990s, well before agile methods became popular. Tradition-
ally, RE focused on gathering and documenting system requirements up
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Table 1
Abstractionist vs. contextualist perspectives in requirements engineering.
Abstractionist Contextualist
Goal Develop simplified, formal representations of systems and do- Achieve a deep understanding of the real-world context in which the system

mains
Focus of inquiry Generalization, abstraction, and formal structure
Underlying assumption
stract formal models
Typical methods

tured specifications

Strengths Clarity, precision, analyzability, and potential for automation

Drawbacks Risk of oversimplification and detachment from stakeholder re-
alities

Output Structured, formal artifacts that can be verified and validated

systematically

Systems can be effectively specified and understood through ab-

Formal modeling (e.g., goal models, dependency graphs), struc-

operates

Specificity, situatedness, and detailed contextual knowledge

Requirements cannot be fully understood without preserving the specific con-
text of use

Qualitative fieldwork (e.g., interviews, ethnography, observation), contex-
tual inquiry

Rich detail, stakeholder relevance, adaptability to real-world complexities
Limited generalizability, harder to formalize, time-intensive data gathering

Narrative accounts, design rationales, and rich descriptions that inform de-
sign decisions

front, aiming to create a solid knowledge base that would guide devel-
opers in building software to meet user needs (Sommerville and Sawyer,
1997). This approach was based on the assumption that requirements
could be fully elicited and captured in documentation (Ralph, 2018), in
full alignment with plan-driven software development approaches.

A key activity in RE is the modeling of requirements: the construction
of abstract descriptions of the software to be made (Nuseibeh and East-
erbrook, 2000). Models serve as key interfaces in all RE activities and
provide the foundation for further RE work. Various approaches to mod-
eling have been a major focus of research. Initially, models were purely
technical, starting in the 1970s (Ross and Schoman, 1977), and was first
used by MIT and the US Air Force (Ross, 1978). In the 1980s, goal mod-
eling emerged, emphasizing the objectives the software must achieve
(Van Lamsweerde, 2001; Yue, 1987). Later, in 1999, UML was intro-
duced to bring together various modeling languages into one standard-
ized framework (Van Lamsweerde, 2000). Despite these developments,
practitioners criticized large and complex requirements models as im-
practical and hard to use, calling instead for simpler methods and tools
(Ambler, 2003). In response, the 1990s saw the rise of scenario-based
elicitation, which aimed to handle the difficulty of modeling complex
realities (Van Lamsweerde, 2000). This approach focuses on describing
hypothetical scenarios of how a future system should perform in dif-
ferent situations. The reasoning is that users often struggle to articulate
their needs in abstract terms, but find it easier to understand and express
them when framed in concrete, relevant scenarios.

A fundamental disagreement between two schools of thought in the
field of RE emerged as a result of the discussion on the difficulties
in modeling in the 1990s. On one side were the abstractionists (Potts
and Hsi, 1997), who used models, that they claimed to be general-
izable across development projects, to describe system requirements.
Contextualists, on the other hand, criticized the abstractionists for over-
generalizing (Potts and Hsi, 1997; Hughes et al., 1995; Sommerville
et al., 1993). They argued that the complexity of each project context
was too intricate to be captured or generalized through models (Nu-
seibeh and Easterbrook, 2000). Contextualists relied on ethnomethod-
ological approaches, such as participant observation, to uncover impor-
tant contextual factors that supported the elicitation of requirements
(Viller and Sommerville, 1999; Sommerville et al., 1993; Goguen and
Linde, 1993). They saw the world as too complex, with too many de-
tails, concepts, and relationships to be adequately described explicitly.
According to contextualists, this type of knowledge (such as ‘unknown
unknowns’ Sporsem et al., 2023) could only be gained by physically ex-
periencing the context or situation in question. Table 1 summarize the
perspectives of the abstractionists and the contextualists.

Agile methods share much in common with the contextualist per-
spective. Their widespread adoption—from their emergence in the mid-
1990s (cf. Schwaber, 1997) to their current dominance in software
development—reflects the importance of adapting to each unique con-
text rather than relying on generalized models. The agile movement also
acknowledged that requirements cannot be fully specified in advance

through documentation. The world contains too much complexity to
be captured exhaustively in written requirements. In light of this, user
stories—with their concise form—represent a practical response to tra-
ditional, document-heavy practices, recognizing that context can never
be fully described in writing or models.

In the early 2000s, the agile movement really broke ground in aca-
demic communities, pushed by emerging practices of practitioners. Ag-
ile methods moved the industry from traditional plan-driven (waterfall)
approaches towards iterative and incremental approaches (although
these principles were already described decades ago (Larman and Basili,
2003)). In this new approach, requirements engineering no longer ended
prior to coding began but continued throughout development, based on
the assumption that requirements are never truly “done” (Ramesh et al.,
2010). The widespread use of user stories suggests that practitioners find
the contextualist perspective more useful than the modeling approaches
proposed by the abstractionists.

Several systematic literature reviews (SLRs) have summarized the
benefits of agile RE compared to traditional RE: (1) reduced process
overhead, because developers spend less time on creating and revising
detailed requirements documentation (Heikkila et al., 2015); (2) better
understanding of requirements, as prioritization and validation occur
frequently with users or customers rather than just upfront (Inayat et al.,
2015; Schon et al., 2017); and (3) greater adaptability to changes in
users’ and customers’ understanding of the problem, the software, and
priorities (Inayat et al., 2015).

While agile RE holds benefits over traditional RE, the same litera-
ture reviews highlight that it also introduces new challenges. A major
issue is the reliance on tacit knowledge, which becomes problematic
when team members leave, taking their undocumented knowledge with
them (Inayat et al., 2015). In their absence, teams often need to redis-
cover missing information, leading to rework. Another challenge arises
with geographically distributed teams, where coordination and commu-
nication are harder compared to co-located teams (Curcio et al., 2018).
Since tacit knowledge is typically shared through direct collaboration
and shared experiences, distributed teams face additional difficulties in
working effectively (De Souza Santos et al., 2024). Furthermore, agile
RE relies on regular access to users for validating requirements and code,
but users are often unavailable or unable to commit sufficient time, lead-
ing to more rework (Inayat et al., 2015). Additionally, user stories and
product backlogs, two primary forms of documentation in agile RE, are
often found inadequate (Schon et al., 2017). Changes in requirements,
tests, and code are frequently undocumented, complicating traceability
and backtracking (Schon et al., 2017).

2.4. Previous literature reviews of user stories

A small number of reviews have summarized prior work on user sto-
ries (see Table 2), but none specifically address the use of user stories
in practice. Raharjana et al. (2021)’s SLR on the use of natural language
processing (NLP) techniques on user stories found that most studies used
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Table 2
Previous reviews of user story research.

The Journal of Systems & Software 233 (2026) 112693

Study Scope

Findings

Raharjana et al. (2021)
(n=718) with a synthesis of n=238 studies

Amna and Poels (2022a)
(n=551) with a synthesis of n=236 selected papers

Amna and Poels (2022b)

Kustiawan and Lim (2023)

Systematic literature review of NLP research on user stories

Systematic literature review on ambiguity in users stories

Mapping study of n=186 papers on user story research

Systematic literature review on user stories in requirements elic-
itation (2018-2023, n=239), with n=40 selected papers

Capturing contextual information surrounding user stories is challenging be-
cause user stories are typically articulated as one written sentence, leaving
important context knowledge tacit in the minds of their authors and inacces-
sible to NLP technologies.

Ambiguity in user stories come in four classes: vagueness, inconsistency,
insufficiency, and duplication. Researchers have addressed ambiguity by
proposing three solutions: conceptual modeling, algorithmic approaches, and
better writing techniques, such as templates or frameworks

80% of papers focus on creating solutions for user story challenges, while
only 20 % focus on problem investigation or explanation of observed phe-
nomena

75% of publications on user stories were conference publications, 17.5%
journal papers, and 7.5 % workshop papers. A list of 24 problems surrounding
user stories is presented and a list of nine solutions to these problems

NLP to extract the ‘who,’ ‘what,” and ‘why’ aspects of user stories for pur-
poses such as defect detection, software artifact generation, abstraction
identification, and creating models out of user stories. A key finding was
that capturing contextual information is challenging because user sto-
ries are typically brief, leaving important context knowledge tacit in the
minds of their authors and inaccessible to NLP technologies. Indeed,
NLP techniques cannot capture the conversations that are “promised”
and yet to be had (see Section 2.1).

Through a mapping study of 186 papers, Amna and Poels (2022b)
revealed that 80 % of the studies on user stories are solution-oriented,
proposing tools, methods, or procedures to address challenges in user
stories, while only 20% focus on problem investigation (cf. Wieringa
et al., 2006) or explanation of observed phenomena. They categorized
user story research into three topics:

e Ambiguity: Issues in articulating requirements as user stories, lead-

ing to unclear or multiple interpretations. These arise from language

differences, template limitations, and varying domain knowledge

(2% of studies)

Collaboration: Problems in teamwork and stakeholder involvement,

such as lack of validation, conflicts of interest, or stakeholder disen-

gagement. These stem from how user stories are used, rather than

the technique itself (26 % of studies)

¢ System Design: Challenges related to dependencies between user
stories, requirement complexity, and architectural alignment. High-
quality user stories are essential for ensuring the system meets re-
quirements (52 % of studies)

Amna and Poels (2022b) provide little insight into the proportion of
empirical studies in industry settings or the findings of the mapped lit-
erature. However, Amna and Poels (2022a)’s SLR of 36 studies focused
on ambiguity in user stories. Their analysis categorized ambiguity into
vagueness, inconsistency, insufficiency, and duplication. They identi-
fied three solution types proposed by researchers: conceptual modeling,
algorithmic approaches, and improved writing techniques such as tem-
plates or frameworks. They conclude by emphasizing the need for fur-
ther research on how human behavior contributes to ambiguity in user
stories.

Lastly, Kustiawan and Lim (2023) conducted a study covering the
period from 2018 to 2023, identifying publication channels, challenges
in using user stories, and potential solutions. While described as an
SLR, the study is better characterized as a mapping study, providing
an overview of publication channels and summarizing findings rather
than offering a detailed synthesis.

While our theoretical literature review aims to identify gaps and of-
fer new perspectives, we wish to emphasize that the most effective way
to study how user stories are applied in practice is through empirical
research. This review differs in its methodology; rather than an SLR or a
mapping study, ours is a theoretical review that seeks to integrate prior
work into a conceptual framework or model. Reviewing and synthe-

sizing previous empirical studies is essential—not only to guide future
empirical work, but also to inform theory development. A solid under-
standing of what has already been found, and where the knowledge gaps
lie, is necessary both for designing meaningful empirical studies and for
advancing theory. This review seeks to support both aims: it contributes
to theory building and provides a foundation for future empirical studies
on user stories.

2.5. User stories as boundary objects

Software development can be understood as a knowledge integration
challenge (Tiwana, 2004). On one side, there are domain experts who
have domain knowledge about business needs, constraints, processes,
and end user needs. On the other side, there are software developers
with technical knowledge covering software development methodolo-
gies, testing, debugging, programming languages, design constraints,
etc. (Tiwana, 2004). In order to succeed, developers must combine
knowledge from both fields. This integration does not happen automat-
ically, but requires specific facilitation and support (Carlile, 2002).

Consider the following example user story:

“As a customer, I want to save items to a wishlist so I can
purchase them later.”

This story means different things to different stakeholders:

* Business stakeholders see potential revenue and customer retention
e Developers see database structures and API endpoints

e UX designers see interface elements and user flows

o Testers see validation scenarios and edge cases

Yet, despite these varying interpretations, the user story maintains its
coherence as a shared reference point, allowing these stakeholders to
coordinate their work effectively.

User stories capture requirements in a format that both domain ex-
perts and software engineers can understand and use, despite their dif-
ferent perspectives and areas of expertise. For example, in Fig. 1,> a
product owner or business analyst may focus on the business value of-
fered by the story, developers may concentrate on the technical im-
plementation, and testers may look at validation scenarios—yet all are
working with the same shared artifact. This mirrors (Star and Griese-
mer, 1989)’s concept of boundary objects, which they described as en-
tities that maintain a common identity across boundaries of different

2 This is a simplified illustration. The Domain Expert field may include roles
such as users, business analysts, and managers, while the Software Engineering
field may include roles such as testers and UX designers. In reality, both fields
can be divided into several smaller subfields, each separated by its own knowl-
edge boundaries. Thus, the figure presents a more aggregated view than what
exists in practice.
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Domain Experts Software Engineers

User story

Fig. 1. How user stories function as boundary objects.

social worlds while being specific enough to be useful within each one.
This adaptability to different contexts while maintaining a recognizable
core identity is what Star (2010) identified as a key characteristic of
boundary objects.

Boundary object theory has been applied in several studies within the
SE and IS fields, extending beyond user stories. For example, O’hEocha
and Conboy (2010) argued that user stories act as boundary objects that
support innovation, while Sedano et al. (2019) interpreted the prod-
uct backlog as a boundary object. Other studies have used boundary
object theory to analyze knowledge sharing across disciplinary bound-
aries in cross-functional teams (Matthies et al., 2023; Barrett and Oborn,
2010). Wohlrab et al. (2019) conducted an extensive study of engineer-
ing artifacts in large-scale agile automotive projects, using boundary
object theory to examine related challenges, guidelines, and practices.
Similarly, Pareto et al. (2010) conceptualized architectural documen-
tation as a boundary object between system developers and engineers
in telecommunication projects. Through case study research, Matthies
et al. (2023) identified four categories of boundary objects in DevOps
projects: requirements, deployed system information, process checklists,
and flexible-format artifacts. Finally, Miller et al. (2012) analyzed goal
models as boundary objects, showing how they help bridge understand-
ing between end users and developers.

2.6. Crossing knowledge boundaries

Viewing user stories as boundary objects implies that they help
groups cross boundaries between them when collaborating. Carlile
(2002) presents three types of knowledge boundaries that boundary ob-
jects support in crossing.

A syntactic knowledge boundary is the most basic type of knowledge
boundary that exists between different groups or disciplines within an
organization. It arises when different groups use varying vocabularies
or terminologies to describe their work. To overcome this boundary, a
shared language or terminology (i.e., a common syntax) must be estab-
lished between groups. Carlile (2002) illustrates this concept with an
example of engineers from different departments needing to communi-
cate about parts and specifications. To transfer information effectively,
they first require a shared technical vocabulary, including standardized
part numbers, measurement units, and technical terms.

A semantic knowledge boundary arises when different groups have
varying interpretations or understandings of the same things, even when
they share a common terminology. Carlile (2002) exemplifies this with
engineers who interpreted a design differently despite having estab-
lished a common vocabulary. One engineer saw it as a successful design
for highly complex functions, while another viewed it as problematic
for mass manufacturing. Although the engineers could read the same
design, they interpreted it differently.

A pragmatic knowledge boundary exists when different groups have
different interests and consequences at stake in their work. At this
boundary, stakeholders often hold conflicting interests, where changes
proposed by one group create negative consequences for another. Recall-
ing the example above, the design engineer had invested time in creating
a working prototype that met functional requirements, while the manu-
facturing engineer recognized that the same design would cause major
problems in production. To resolve this conflict, the design engineer
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needed to transform his knowledge of functional design into knowledge
that also incorporated manufacturability constraints. Both perspectives
were valid but competing, shaped by the specialized roles of each engi-
neer.

The terms syntactic, semantic, and pragmatic are recurring in the RE
literature. They have previously been applied to evaluate the quality of
models (Lindland et al., 1994) and to develop quality assurance frame-
works for writing user stories (Lucassen et al., 2016b). In this article, we
adopt these terms in line with Carlile (2002), to study how user stories
might help bridge different types of knowledge boundaries.

3. Method

We now outline the method used to identify and analyze existing
literature on user stories in industry practice. Our aim was not only
to review empirical findings but also to support theorizing about how
user stories function in practice. The resulting theoretical propositions
provides a coherent starting point for future empirical studies.

3.1. Search strategy and paper selection

Given that user stories have been widely used by developers in build-
ing our society’s information systems for more than twenty years, one
might expect a significant amount of research publications and theories
that explain their use in depth. To address the research questions, we
conducted a theoretical literature review (Paré et al., 2015). The pri-
mary aim is to develop a conceptual framework or model accompanied
by research propositions or hypotheses. Theoretical reviews are valu-
able both for emerging issues, where new theoretical foundations are
needed, and for mature topics, where existing research is abundant but
theories are either absent or inadequate to address persistent problems
(Paré et al., 2015). Their contribution lies in extending or generating
new conceptualizations by identifying and emphasizing knowledge gaps
between what is currently known and what still requires exploration
(Paré et al., 2015).

Unlike SLRs, theoretical reviews might lack a formal quality assess-
ment protocol. Some scholars argue that a formal appraisal of quality
is unnecessary, whereas others maintain that papers that are concep-
tually or methodologically flawed should be excluded altogether (Paré
et al., 2015). In our study, given the absence of standardized quality
assessments for theoretical reviews, we grounded our selection process
in established, high-quality publication sources. We decided on using
the Web of Science database, one of the leading databases for software
engineering research. Additionally, we included the Association for In-
formation Systems (AIS) library to cover Information Systems (IS) pub-
lications. The inclusion of the AIS library allows for the inclusion of
different streams of research (Paré et al., 2015); while there is consid-
erable overlap in topics between IS and SE research, these communi-
ties tend to employ different approaches, including different emphasis
on theory development (Fitzgerald, 2024). A potential consequence of
this is that we might miss some high quality papers that are published
in lesser known journals and conferences. However, all leading SE jour-
nals, including the RE Journal, are included in Web of Science. The main
agile and RE conferences are also included in Web of Science, such as
the AGILE conference, the XP conference, the RE conference, and the
REFSQ conference series.® This search strategy allowed us to claim that
the findings in this review originate from rigorous research methods.

To further ensure that the selected papers were of sufficient rigor, we
applied a set of evaluative criteria inspired by Greenhalgh and Dijkstra
(2024). Each paper was reviewed to verify that it included an adequate
description of its research methods and that the chosen analytical ap-
proaches were appropriate and grounded in the collected data. We also

3 REFSQ: International Working Conference on Requirement Engineering:
Foundation for Software Quality
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Fig. 2. Paper selection process.

assessed whether the studies employed suitable and well-described data
collection methods, and whether their research designs aligned with the
stated aims of the study. Furthermore, we examined whether the aims
and objectives were clearly articulated, including the rationale for con-
ducting the research, and whether the findings were presented in a clear
and credible manner with justified conclusions. Together, these consid-
erations provided confidence that the included studies met a reasonable
standard of methodological and reporting quality.

We excluded gray literature in this review. While gray literature can
offer valuable practitioner perspectives, it does not receive independent
scrutiny in a peer-review process, which serves as an important safe-
guard for methodological transparency and evidentiary quality. Because
its methodological foundations are often unclear, it is difficult to as-
sess the reliability and replicability of findings. Many non-peer-reviewed
sources provide minimal information on research design, data collec-
tion, or analysis, which limits their suitability for theorizing. Without a
transparent methodological account, it becomes challenging to evaluate
the strength of the evidence or place it in dialogue with other empiri-
cal studies. By relying solely on high-quality empirical studies that have
passed this criterion, the propositions developed in this paper rest on a
consistent and verifiable evidential basis.

We used the keywords “user stor*” and limited the search to “topic”
(title, abstract, keywords), within the categories of “Software Engineer-
ing” and “Information Systems”, which yielded 596 texts, of which 202
were journal publications.

To understand what research has revealed about user stories in in-
dustry settings, we excluded all papers that did not meet the following
inclusion criteria:

e The study must be empirical;

o User stories must be the object of study, or there are significant find-
ings on user stories;

e The study must be conducted in an industry setting or involve prac-
titioners with industry experience;

e The study must examine developers that were already using user sto-
ries as part of their natural setting. We excluded studies in which re-
searchers introduced an intervention, such as introducing new tools,
training developers and observing their use over time, as these are
closer to validation studies than studies of existing practice.

These specific criteria ensured we only included studies of user sto-
ries in their “natural setting” (Stol and Fitzgerald, 2018): contexts where
researchers have not deliberately influenced the studied cases, such as
by convincing a company to validate a particular method or tool. This
is not to suggest that intervention, design science studies, or validation

studies lack value. Rather, our objective is to develop an understanding
of how user stories function in industry settings that remain unmodi-
fied by researcher intervention, providing insight into their authentic
impact, rather than offering suggestions as to how to improve the use
of user stories.

Fig. 2 shows the selection process. We screened the in total 596 ti-
tles,* excluding those that were clearly off-topic, reducing the total se-
lection to 264 texts. We then reviewed each abstract, further narrowing
the selection to 68 texts. These initial two screening steps (on title and
abstract) were conducted independently by two investigators.

After analyzing the research questions and findings of each text, we
reduced the pool to 27. Finally, we examined the research methods used,
excluding any papers that lacked rigorous empirical methods, resulting
in a selection of 13 texts. To address the concern that we may have
missed relevant studies, we performed backward snowballing (Wohlin,
2014) on the selected texts with the result of adding one additional text,
resulting in a total of 14 texts. Lastly, we thoroughly cross-checked all
the identified secondary studies on user stories (see Sec.2) to ensure
no rigorous empirical studies have been overlooked (Amna and Poels,
2022a,b; Kustiawan and Lim, 2023; Raharjana et al., 2021).

Some studies initially appeared to meet the inclusion criteria but
were excluded upon closer examination. One such study, by Miiter et al.
(2019), analyzed tasks rather than user stories, leading to its exclusion.
Similarly, Bik et al. (2017) described the development of a reference
method for user stories but did not report findings on user stories them-
selves. And, Rocha Silva et al. (2020) investigated software users from
an industry case, but the study was akin to an experimental simulation
(Stol and Fitzgerald, 2018), where participants were asked to write user
stories for a fictional system that was never developed, which makes it
both contrived and intervention-based.

During the process of excluding papers, we observed several trends.
Papers from the RE community tended to focus on two main areas: (1)
developing models from user stories—often using Al technologies such
as natural language processing—to support model-driven development
(e.g., Robeer et al., 2016; Giines and Aydemir, 2020; Umar and Lano,
2024); and (2) creating tools to improve the semantic quality of user
stories, aiming to better document user needs, often also using Al tech-
nologies (e.g., Dalpiaz et al. (2018), Lucassen et al. (2015), Raharjana
et al. (2021)). Many of the excluded studies were validation studies of

4 For transparency, a stepwise list of the excluded papers is
available in the OSF repository: https://osf.io/kbves/?view_only =
b71bce502b4f4448bbfd7b3b5165¢15e
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Excerpt from study

“In general, the results show that many of these backlog items
contain multiple requirements, making them no longer
uniquely identifiable.” (Van Can and Dalpiaz, 2024)

occur.

“By working with smaller stories, changes in requirements
could be isolated and mapped to specific stories rather than
large epics.” (Dellsén et al., 2022)

“[user stories] would only reflect single scenarios. The overall
system behavior would then emerge from the synthesis of all
these single scenarios.” Kasauli et al., 2021

i

“Concretely, smaller user stories are perceived as more
tangible and predictable, they help keeping feedback-cycles
short, and they entail less post-development changes.” (Liskin

“Because the team plans for one week only and user stories
are generally small in size, the team tends to get accurate
estimates for user stories. Constant prioritization of tasks
helps them make a quick decision on what to drop when
circumstances change and to adjust plans accordingly.”

(Vidgen and Wang, 2009)

Smaller user stories increase the total number
of stories in a project. In large projects with

[ multiple teams, this can make it hard to keep
track of how requirement changes. affect
different stories.

The Journal of Systems & Software 233 (2026) 112693

Interpretation

When a single user story covers several
" requirements, they become intertwined and
more complicated to adjust when changes

When requirements change, using smaller
|, user stories makes those changes easier to
handle because they are more modular.

Proposition 2: Small
user stories help
developers cope with
change

_—

When user stories are large, feedback on
|—— them often comes later in the process. Using

smaller stories helps trigger feedback sooner,

allowing teams to identify changes earlier.

Smaller user stories allow teams to re-plan
more easily and frequently, supporting
ability to adjust their plans to changes.

Fig. 3. Example of proposition development based on excerpts from selected studies.

tools, methods, or frameworks. These validations varied in approach,
from involving students in quasi-experiments to encouraging companies
to test the methods in simulations and workshops. A recurring sentiment
in these studies was that user stories should be made more detailed, for
example, by augmenting them with use cases or by using Al to generate
“better user stories.” While this is an interesting notion, it does seem
to go against the initial concept of user stories as a “promise of a con-
versation” (see Section 2). Lastly, several laboratory experiments with
students have been carried out on user stories (see, for example, Dalpiaz
et al., 2019; Mahni¢ and Hovelja, 2012; Bragilovski et al., 2022); given
the contrived research settings (Stol and Fitzgerald, 2018), we excluded
those studies.

3.2. Developing theoretical propositions

Scholars have emphasized that developing and testing theories is es-
sential for advancing scientific knowledge about software engineering
processes (Conboy, 2009; Sjoberg et al., 2007). We share this view and
aim to contribute by using this theoretical literature review to theorize
about user stories. In theory-building, statements form the basic build-
ing blocks (Stol, 2024). Among these, propositions are a specific type of
statement that assert a claim, express a truth, or make a prediction about
a concept. In this review, we develop a set of propositions as an initial
step toward constructing what Sandberg and Alvesson (2021) refer to
as a comprehending theory. The goal of a comprehending theory is to
develop a deeper understanding of an organizational phenomenon. For
example, to assess what constitutes trustworthy behavior, one must first
understand what trust is. Similarly, to lead effectively, one must under-
stand what leadership entails. Researchers can build this understanding
by studying organizations and providing descriptive accounts of their
experiences. However, to go beyond mere description, researchers must
offer deeper insights—such as interpreting the phenomenon through dis-
course, metaphors, or other rhetorical devices. The purpose of such the-
ories is to introduce a new way of viewing a phenomenon, offering a
fresh perspective that enhances a field’s understanding.

To contribute to a deeper understanding of user stories, we go be-
yond merely describing and summarizing findings from the selected lit-
erature. We do so by developing a set of propositions that are grounded
in the empirical findings from the selected papers, allowing for the
identification of contrasts, commonalities, and potential relationships

between concepts. By examining findings in relation to one another,
meaningful theoretical insights can emerge. However, not all proposi-
tions are equally useful, and efforts were made to avoid trivial or redun-
dant propositions that offer limited insight. Dubin (1978, p. 168) argued
for parsimony by focusing on strategic propositions, and to ignore the
trivial that do not add much insight. We focused on notable findings—
those that were surprising, grounded in interesting situations, or hold
practical relevance for software developers.

We adopted the constant comparison method to synthesize the
propositions (Seaman, 1999; Miles and Huberman, 1994). First, we as-
signed labels to text segments that addressed specific themes within the
topic of user stories. These labeled passages were then compared and
grouped into broader patterns, which we analyzed to identify underly-
ing themes and explanations. Fig. 3 presents an example of how excerpts
from the selected studies were noted, interpreted, and how these led to
the development of a proposition. During this process, we wrote memos
to articulate preliminary propositions, which were iteratively discussed
among the authors, refined, modified, and eventually evolved into Sec-
tions 4.1 to 4.5. Thus, the propositions are emergent and grounded in
the literature rather than preconceived. Through this process, an ini-
tial set of nine propositions was distilled into five, emphasizing those
with the strongest theoretical and practical significance. To ensure ro-
bustness, candidate propositions for which we did not find sufficient
evidence were discarded; each of the remaining propositions was sup-
ported by at least three distinct sources spanning different contexts and
research methods. While these propositions are grounded in empirical
findings from the reviewed literature, we anticipate that future studies
might extend, refine, or even challenge them.

4. A theoretical review of user story literature

We now present a synthesis of the findings from the selected 14 pa-
pers in the form of five theoretical propositions (see Fig. 4). Table 3
provides details on the selected papers, including their study design,
the geographic regions where they were conducted, the industry do-
mains involved, the size of the organizations, and the types of software
systems studied. We used Meyer (2013)’s ABC characterization to dis-
tinguish software types: ‘Acute’, which includes life-critical and mission-
critical software such as medical device software and aviation control
systems; ‘Business,’ which are critical to keep organizations running, and
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P2: Small user stories
help developers cope

P4: User stories can with change.

hamper the feeling of
productivity.
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P3: Clarifying the ‘why’ in user
stories reinforces the focus on user
needs but adds complexity.

Software Engineers

—_—

User story as
boundary object

Users/Domain Experts

P1: User stories facilitate shared
understanding between developers
and users.

P5: User stories as
recorded in writing
degrade over time.

Fig. 4. A graphical summary of the propositions.

‘Casual,” which includes software that is not mission or business critical,
such as games and other entertainment software. While this classifica-
tion is very high-level, it does give an approximate indication of the
type of software. Table 4 presents an overview of which primary studies
support each proposition.

4.1. Proposition 1: User stories facilitate shared understanding between
developers and users

User stories were not intended to provide a complete description of
requirements. Instead, as Cockburn described, they act as a “promise of
a conversation” to take place between developers and users—crossing
their boundaries. The studies in this review highlight that these con-
versations help create a shared understanding of user needs. However,
the studies also reveal that user stories alone are insufficient; creating a
shared understanding also requires human skills in writing and telling
the stories.

Using user stories involves developers engaging in discussions to in-
terpret what should be built. This process builds a shared understand-
ing between stakeholders. In their survey study, Lucassen et al. (2016a)
found that creating user stories requires stakeholders to break down re-
quirements into “small, comprehensible chunks.” This decomposition
forces developers and other stakeholders to think and talk about the
specifics of a requirement, thereby building a shared understanding of
what the user expects from the software (Lucassen et al., 2016a)—they
are creating a shared semantic understanding of the articulated words
in the user stories. These findings are echoed in Dellsén et al. (2022)’s
interview study.

An example of how a user story facilitates shared understanding can
be found in Borte et al. (2012)’s study. In their case, a scrum team in a
governmental welfare organization was tasked with estimating the story
of stopping pension payments when a citizen dies. The initial wording
was ambiguous: participants debated what “stop” actually meant in this
context, whether it referred to entering a stop code in the system or cre-
ating a new task in the case flow. As the discussion unfolded, the team
drew simultaneously on the domain knowledge of how case workers
handle pensions and the technical expertise of developers in designing
system functionality. The user story thus acted as a trigger for conver-
sation, allowing participants to surface different interpretations and ne-
gotiate a shared understanding that was sufficient to move forward.

Each successful conversation between users and developers strength-
ens their shared semantic understanding, and the story itself becomes a
reminder of these conversations (Sedano et al., 2019). This enables de-
velopers and stakeholders to recall and build upon earlier insights, and
keep evolving their shared understanding (Sedano et al., 2019). Sedano
et al. (2019) describe how user stories are discussed during sprint plan-
ning meetings and prioritized as backlog items, adding that “a good
specification replaces face-to-face communication while a good backlog
facilitates face-to-face communication.”

Additionally, creating shared understanding requires specific skills
by those involved, such as strong storytelling abilities. But many or-
ganizations tend to value technical skills more highly than storytelling
abilities (Conboy, 2021). Effective user stories rely not only on their
content but significantly on the skills of the individual writing and con-
veying them. As one interviewee in Conboy (2021)’s study noted:

“It is not the user story [...] that’s useful at all but the
person writing and telling the story.”

Some story creators are perceived as forward-thinking, “thinking about
tomorrow” or “being one step ahead,” while others are seen as main-
taining “the status quo” or “living in the past” (Conboy, 2021). The level
of creativity also varies among story creators—some are recognized as
“highly creative,” “visionary,” or “outside the box” thinkers, whereas
others are viewed as unable to envision alternatives to their established
experiences (Conboy, 2021). Motivations differ as well, with some in-
dividuals writing stories for “the greater good,” while others leverage
story writing to fulfill their own needs at the cost of organizational needs
(Conboy, 2021). Correspondingly, in Ananjeva et al. (2020)’s study, it
was observed that when developers found a user story unclear or lack-
ing in information, they often requested a more detailed written story.
In response, user representatives (product owners) provided “a twenty-
sentence specification” to address these concerns. This approach, how-
ever, hindered the intended encouragement of direct, face-to-face com-
munication between developers and users, thereby undermining the fun-
damental purpose of user stories (Ananjeva et al., 2020).

Seeing a user story as a “reminder” of a conversation embodies an as-
sumption that teams are long-lived; the team can only maintain a shared
understanding if its composition remains stable. Without which it be-
comes challenging to maintain the shared understanding of user stories.
In practice, however, team members frequently “come and go,” moving
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Table 3
Contexts of the selected papers.
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Reference Description Region Industry Organization size Software type

McAvoy and Butler (2005) Longitudinal case study of one agile team Ireland Governmental NA Business
with seven developers and a project man-
ager. Five interviews and eight months of
observations

Vidgen and Wang (2009) Multi-case study of one team using XP, One Italian company & IT consultancy NA Business & Casual
and one team using waterfall. Three group ~ one multi-national com-
interviews, 11 individual interviews, and pany
supplementary documents analysis

Borte et al. (2012) Case study of two scrum teams. Video Norway Government 500 Business
recordings of three meetings

Read et al. (2012) Exploratory case study of one scrum team. NA NA NA Business
Undisclosed number of participatory ob-
servations

Liskin et al. (2014) Survey study of Github users with experi-  NA NA NA NA
ence with user stories. Two rounds of ques-
tionnaires (n=68, n="72)

Lucassen et al. (2016b) Survey and interview study of developers. Western Europe, South Software product, consul- 5-10,000 NA
Questionnaire (n=182) and six interviews ~ America & North America  tancy, custom software

companies

Diebold et al. (2018) Case study of one software team. Observa- ~ Germany Software 8 Business
tion of one workshop, one demo, and two
interviews

Melegati and Wang (2019) Interview- and design science study. Five  Italy Software consultancy 3-100 NA
interviews with developers

Sedano et al. (2019) Longitudinal case study of multiple teams  North America, Western  Software consultancy 2900 Business
using XP. 56 interviews, one questionnaire Europe, Singapore company
(n=21), and document analysis

Ananjeva et al. (2020) Action research of two development teams. Denmark & US Software-as-a-service 28 Business
Five months of participant observations
and 32 interviews

Conboy (2021) Qualitative survey of practitioners with ex- All continents Health, education, 200-150,000 Business
tensive experience with user stories. 29 in- finance, electronics
terviews manufacturing

Kasauli et al. (2021) Multiple case study of developers and man- Scandinavia Telecom, automotive, 50,000+ Acute & Business
agers in seven companies doing large-scale medical manufacturing
agile development. 20 interviews, five fo-
cus groups, and eight cross-company work-
shops

Dellsén et al. (2022) Interview study of agile software roles in Scandinavia, US & Eu- Tourism, financial, IT 10-5,000+ NA
five companies. 12 interviews and obser-  rope consultancy, logistics
vations of three meetings

Van Can and Dalpiaz (2024) Quantitative content analysis of 1636 US, Australia, Western Software-as-a-service, 5-19,000 Business & Casual

product backlog items from 14 projects.
Data from seven projects in a low-code
platform provider and seven projects from
two large Open Source issue trackers

Europe,
East Asia, India

East & South

archival

to other teams, projects, roles, or organizations. As a result, the context
and shared understanding of user stories can be lost, particularly for
those who were not part of the original discussions (Conboy, 2021). Be-
cause these conversations and shared understandings reside in the mem-
ory of individuals, they are no longer accessible to the team when those
individuals depart. For new team members, a reminder of a conversation
they did not participate in holds little value. Vidgen and Wang (2009)’s
longitudinal case study highlights that understandings of user needs are
often shared through informal practices, such as rotating pair program-
ming. In this practice, developers working in rotating pairs demonstrate
how knowledge of user needs extends beyond the written user stories,
relying heavily on team interactions (Vidgen and Wang, 2009).

Overall, the findings suggest that user stories help create a shared
understanding between users and developers by facilitating conversa-
tions across their boundaries. However, their effectiveness depends on
the skills of those using them, particularly in writing and telling stories.
User stories also seem to work best in stable teams with low turnover,
where those who have built the shared understanding remain. This leads
to the following proposition:

Proposition 1: User stories facilitate shared understanding
between developers and users.

10

4.2. Proposition 2: Small user stories help developers cope with change

When a user story encompasses too broad a scope,® it becomes chal-
lenging for a small team of developers to provide accurate estimates.
Our selected literature shows that this is a common problem, as Van Can
and Dalpiaz (2024) found that 45.5 % of backlog items in their study of
fourteen projects contained two or more requirements. Moreover, our
literature review also reveals that user stories with smaller scopes help
developers feel more secure and in control when dealing with changes.
There are several reasons for this finding.

First, small stories improve the accuracy of time estimations for de-
veloping user stories. User stories with finer granularity (i.e., smaller
scope) enable developers to create more reliable short-term plans. In a
survey study by Liskin et al. (2014), they observed that the clearer a
developer’s understanding of all necessary actions for implementing a
user story, the more likely they are to identify dependencies and risks.
On the contrary, user stories with a large scope pose a higher risk of
unexpectedly growing into an even larger scope, often due to unantici-

5 The term ‘granularity’ is often used instead of ‘scope’: a smaller scope indi-
cates finer granularity.
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Table 4
Support for propositions based on primary studies.

Study P1 P2 P3 P4

McAvoy and Butler (2005) - - X
Vidgen and Wang (2009)
Borte et al. (2012)

Read et al. (2012) - -
Liskin et al. (2014) - X
Lucassen et al. (2016a)
Diebold et al. (2018) - -
Melegati and Wang (2019)
Sedano et al. (2019)
Ananjeva et al. (2020)
Kasauli et al. (2021)
Conboy (2021)

Dellsén et al. (2022)

Van Can and Dalpiaz (2024)
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pated dependencies between stories. The study found that when devel-
opers estimated the implementation time for small user stories, these es-
timates were more often precise, allowing developers to correctly judge
the required duration for implementation (Liskin et al., 2014). Similarly,
Dellsén et al. (2022) found that splitting user stories into smaller ones
helps clarify their actual scope and dependencies to other stories. They
explain that this process requires software teams to carefully consider
what should be included in a user story’s scope, and thereby give them
deeper understanding of the task at hand.

Second, larger user stories often create delayed feedback loops, pos-
ing challenges as developers must wait longer for validation from users.
This introduces uncertainty about whether they are developing the cor-
rect feature. The survey by Liskin et al. (2014) found that large stories
lead to delays in obtaining feedback, as one interviewee noted: “it takes
longer until one can gather feedback about this story.” This delay results
in rework, as developers may produce more code and features than nec-
essary (Liskin et al., 2014). The study emphasizes that the ability to
estimate whether a story is large or small is critical, concluding that
“short and effective feedback cycles with the customer are the basis of
any serious agile software development.” Without accurate estimates of
implementation time, developers may misjudge the scope of user stories.
This extends feedback cycles, making interactions that cross boundaries
between users and developers less frequent and increasing the likelihood
of change requests later (Liskin et al., 2014).

Third, smaller-scoped stories were found to promote agility, while a
larger scope acted as a constraint. User stories with a small scope sup-
port a bottom-up planning approach, enabling development teams to
focus on short-term, iterative planning rather than long-term, upfront
planning (Vidgen and Wang, 2009). For example, in the study by Vid-
gen and Wang (2009), the team of developers engaged in weekly re-
planning (aligned with one-week iteration lengths), selecting new user
stories from the backlog each week. This practice allowed the team to
incorporate newly acquired knowledge into subsequent planning cycles,
ensuring updates in understanding were reflected in the next iteration’s
plan. By breaking large stories into smaller ones, the team was able to
plan their coming week in detail, thereby improving their sense of con-
trol and stability.

These findings suggest that small user story scopes support what Vid-
gen and Wang (2009) refer to as “artful planning,” a concept introduced
by Baskerville (2006): “planning for creativity and innovation, planning
for serendipity, and planning not-to-plan.” Artful planning involves nav-
igating the paradox of planning and not planning, a practice required
in environments characterized by high levels of uncertainty and ambi-
guity. Agile planning, underpinned by small user stories, allowed the
team in Vidgen and Wang (2009)’s study to operate with stability by
planning the coming week in detail, while still upholding the long term
uncertainty of discovering new user needs, providing developers with a
sense of security and control over their work. This short fixed-length it-
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erations, in which user stories did not change, offered the team a steady
pace, a clear focus, freedom from distractions, and short-term certainty
to focus on work without anxiety. Small user stories can thus provide a
relief against anxiety and a guard against overwork (Vidgen and Wang,
2009).

However, in large-scale agile development, where many teams work
on the same system, some of the advantages of small user stories start
to diminish. Each team maintains its own backlog, and the combined
number of user stories across teams can quickly reach very high lev-
els, making it necessary to synthesize them (e.g. into epics, features or
themes) to keep an overall understanding of the system’s functionality
(Kasauli et al., 2021). As one respondent in Kasauli et al. (2021)’s survey
study, working in an organization with 30 scrum teams, explained:

“We must base the understanding on [...] let’s say [...]
2000 user stories [...] and try to find a good way of de-
scribing the complete system.”

This number of stories can be assumed to fluctuate over time as some
are completed, others are abandoned, new ones are added, and some are
deleted. Keeping an overview under these conditions becomes a major
challenge (Kasauli et al., 2021). Even if each team develops only a hand-
ful of user stories per sprint, 30 teams together may still be working on
around 100 user stories simultaneously. Dependencies between stories
across teams make this even more difficult: if one team prioritizes dif-
ferently than another, conflicts arise where a team cannot implement
its story until another team has finished the prerequisite story (Kasauli
et al., 2021). Although such dependencies can be managed through co-
ordination, prior research shows that coordination in large-scale agile
development is a complex and non-trivial task (Dingsgyr et al., 2022).

This suggests that the benefit of small user stories for coping with
change may only hold in the context originally envisioned for agile
development—small, co-located teams (Dingsgyr et al., 2019). Still,
practitioner literature meets this challenge by suggesting that user sto-
ries should be aggregated into epics to provide an overview of the sys-
tem’s purpose and overarching requirements (Leffingwell, 2010).

Our literature review shows that small user stories provide develop-
ers with a sense of certainty and stability during iterations (sprints), and
shorter feedback loops. This helps them cope with the long term uncer-
tainty that is inherent in agile projects (Vidgen and Wang, 2009). We
suggest the following proposition:

Proposition 2: Small user stories help developers cope
with change.

4.3. Proposition 3: Clarifying the “why” in user stories reinforces the focus
on user needs but adds complexity to the development process

The literature on user stories recognize the importance of under-
standing the ‘why.” However, in a study of 14 projects by Van Can and
Dalpiaz (2024) more than half of the backlog items did not include any
justification for the requirements. Our review of the literature revealed
three noteworthy findings related to this issue. First, including a ‘why’
section in user story templates can help developers focus more on user
needs. Second, technical developers often struggle with applying user
stories to technical requirements. Third, developers frequently modify
user story templates to fit their specific context, even though they start
with the original Connextra template (Section 2). In the following para-
graphs, we discuss each of these findings in more detail.

Templates for user stories have been found to shift developers’ mind-
set towards the needs of users, encouraging them to keep users in mind
to a greater extent (Diebold et al., 2018). Lucassen et al. (2016a) sug-
gest one explanation for this shift: including a ‘why’ component (e.g.,
“...so that [benefit]”) in user stories has significant benefits. First, it re-
duces confusion among stakeholders; second, it minimizes the need for
lengthy discussions; and third, it grants developers greater autonomy in
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their work. However, identifying the ‘why’ can be challenging, as illus-
trated by one respondent in their study (Lucassen et al., 2016a):

“Typically, the why question is correctly answered if after
the initial answer, you ask ‘why?’ again for three more
times.”

This emphasis on the ‘why’ aligns with foundational principles in RE,
which highlight the importance of understanding underlying motiva-
tions to foster shared understanding and guide appropriate software de-
velopment (Lucassen et al., 2016a). Nevertheless, Diebold et al. (2018)’s
study found that consistently incorporating the ‘why’ component is not
always straightforward for developers. They found that the reasoning
part (“...so that [benefit]”) was often omitted because the same ‘why’
frequently applied to multiple user stories. Developers felt that repeat-
edly documenting an identical rationale for several stories added unnec-
essary effort.

Forcing a user perspective onto developers can present significant
challenges. Developers with a more technical focus often feel ambiva-
lent about user stories, as they perceive a user-centric perspective does
not align well with the technical aspects of their work. Diebold et al.
(2018)’s case study found that applying user stories to technical require-
ments was particularly problematic, as these requirements often lack a
direct connection to a user perspective. This disconnect posed a major
issue, as the majority of the product requirements were technical. As a
result, adhering to user stories became more of a burden than a benefit
for both those creating and those utilizing the stories (Diebold et al.,
2018). Further, follow-up interviews from Lucassen et al. (2016a)’s sur-
vey study revealed mixed reactions among technical respondents re-
garding the impact of user stories on productivity and quality. Many
reported that user stories did not necessarily make software develop-
ment faster (Lucassen et al., 2016a). Similarly, Conboy (2021)’s study
highlighted that approximately half of the respondents noted their or-
ganizations used user stories primarily “to show the customer we are
thinking of them,” rather than as a genuinely effective development tool.

Developers frequently adapt user story templates to align with their
specific context. At the same time, 59 % reported still using the original
Connextra template (“As a (role), we want (goal), so that (benefit)”),
and many developers indicated they “never encountered the need to
change to another template” (Lucassen et al., 2016a). This aligns with
findings from Conboy (2021)’s study, which revealed that while devel-
opers typically tailor software engineering methods to suit their con-
text, user stories often remain an exception. Most developers reported
continuing using the original user story template (Conboy, 2021). For
instance, 13 out of 16 practitioners in Conboy (2021)’s study stated that
the original Connextra template was the most commonly used format
in their organizations, despite other parts of the software development
process being frequently modified or tailored. Interestingly, Lucassen
et al. (2016a) noted that the specific choice of template is less impor-
tant than the act of using a template at all, as it provides structure and
consistency to the process. The study indicated that having a single,
agreed-upon template helps ensure consistency across the team, enhanc-
ing team alignment and contributing positively to both productivity and
quality. One respondent summarized this impact:

“It’s not the template that improves quality, it’s what
we’re doing—we’re sharing requirements and a template
makes that easy to do and more likely that we’ll do it.”

Drawing together the findings from these studies indicates that user
story templates play a significant role in promoting a user focused per-
spective among developers. While the inclusion of a ‘why’ component
can shift focus toward user needs, challenges arise in aligning technical
requirements with user stories. Despite these challenges, many develop-
ers continue to rely on the original Connextra template. We suggest the
following propostion:
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Proposition 3: Clarifying the “why” in user stories rein-
forces the focus on user needs but adds complexity to the
development process.

4.4. Proposition 4: Conversations triggered by user stories can hamper the
sense of productivity

While user stories have the potential to boost productivity by en-
suring that the right software is developed (Lucassen et al., 2016a), our
literature review reveals that they can also create an impression of re-
duced productivity.

One explanation for this perceived decrease in productivity is that
user stories tend to stimulate numerous discussions. Developers have re-
ported that ongoing discussions about user stories are time-consuming,
and breaking stories into smaller, clearer parts often results in even more
discussions (Lucassen et al., 2016a). In their survey study, Lucassen et al.
(2016a) found that developers felt time spent discussing was time taken
away from actual development work. Interestingly, this presents a para-
dox, as facilitating conversations is one of the key arguments in favor
of employing user stories (Cohn, 2005; Leffingwell, 2010)—user stories
are meant to generate discussions. This can be exemplified by findings
from McAvoy and Butler (2005)’s longitudinal case study: they describe
a project led by a project manager with a “get on with it” attitude, where
user stories were perceived as cumbersome, even though individual de-
velopers found them valuable. This mindset led the team to view back-
log prioritization and customer involvement as obstacles to progress be-
cause these activities required additional time. The project manager was
particularly popular among developers because of his effort to minimize
anything that slowed down development. As a result, activities like pri-
oritizing user stories and exploring user needs were seen as hindrances
to developer tasks. Influenced by the manager’s popularity and a desire
among developers to avoid conflict and maintain cohesion, the use of
user stories eventually diminished.

Another explanation is that developers with a more technical per-
spective often feel ambivalent about the impact of user stories as they
do not necessarily make development faster. As noted in follow-up inter-
views of Lucassen et al. (2016a)’s survey study, technical respondents
expressed mixed feelings regarding the effect of user stories on their
work productivity and quality. They did not necessarily find software de-
velopment significantly faster. Diebold et al. (2018)’s case study showed
similar findings, user stories were particularly challenging to apply for
technical requirements, which often lack a clear user perspective. This
made adhering to user stories more burdensome than beneficial for both
those producing and consuming the stories.

Additionally, developers have a preference for coding and producing
tangible results over the process of discovering user needs. Melegati and
Wang (2019) argued that user stories are product assumptions that can
be framed as hypotheses of users’ needs and tested in experiments. How-
ever, developers expressed a preference for coding and creating tangible
outcomes rather than following hypothesis-driven methods that do not
directly involve coding. As one of Melegati and Wang (2019)’s inter-
viewees said: “when you are a developer, you are just focused on ac-
tually developing.” The developers emphasized the importance of feed-
back on what they were actively building (features and code), instead
of feedback on constructed hypotheses. They even showed resistance to
perform tasks like interviewing and surveying users, one developer con-
sidered such tasks as “time-consuming and difficult to manage,” while
another “had some doubts about who was going to perform these tasks,”
and he did not expect it, as a developer, to be him (Melegati and Wang,
2019).

In some cases, user stories were used mainly “to show the customer
we are thinking of them” (Conboy, 2021). While developers noted that
user stories were essential for customer relations, they were rarely in-
tegrated into core development activities, such as requirements specifi-
cation, prioritization, testing, or retrospectives. As one developer put it
(Conboy, 2021):
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“Stories are so exciting, rich, loaded with potential, and
incredibly powerful communication tools, but people ei-
ther just like them or they don’t. So many people ignore
them or don’t really engage.”

Paradoxically, while user stories contribute to creating the right soft-
ware, they can create a sense of unproductiveness among developers.
The time-consuming discussions associated with user stories often de-
tract from the hands-on coding work that developers prefer, particularly
for technical requirements. While the concept of encouraging discus-
sions may seem beneficial in theory, in practice, it can become a case of
negative discussions. As a result, user stories are sometimes perceived as
burdensome, leading to their limited integration into core development
processes despite their acknowledged value in customer communication
and feedback. Thus, we propose the following proposition:

Proposition 4: Conversations triggered by user stories can
hamper the sense of productivity.

4.5. Proposition 5: User stories as recorded in writing degrade over time

User stories often degrade over time for three primary reasons. First,
user stories typically go through an initial “glory period” marked by
rich descriptions, discussions, and debates at the time of their creation
(Conboy, 2021). However, as one interviewee in Conboy (2021)’s sur-
vey study noted, “the level of debate and discussion takes a dramatic
drop soon after that creation.” If a user story fails to spark ideas during
this early stage, it is unlikely to do so later in the development process
(Conboy, 2021).

Second, new insight and understanding about user needs are often
not written down. As developers implement user stories, they engage in
conversations that help create shared understanding and uncover addi-
tional stakeholder needs, as described in Proposition 1. However, these
insights are often not captured as part of the user stories, leading to a
disconnect between the written user story and the evolving user story
held in the mind of developers. Consequently, the developers’ mental
model of the user story becomes the most accurate representation of
stakeholder needs and context, making the written version effectively
outdated. Vidgen and Wang (2009) observed how developers deliber-
ately worked in rotating pairs to share such insights about user needs.
This issue becomes particularly challenging in large projects, which of-
ten combine plan-driven approaches with agile practices (Kasauli et al.,
2021). In such setups, requirements are allocated to teams, who then de-
compose them into user stories. Being able to trace implemented code
to backlog items can be essential in these contexts but is hard to main-
tain if developers do not update the user stories. In their survey study,
Kasauli et al. (2021) found that developers rarely perceive traceabil-
ity as valuable, leading them to skip updating user stories. The absence
of adequate traceability was found to hinder collaboration across teams,
slowing down progress in large-scale projects. Developers acknowledged
this issue and expressed a desire for incentives to update backlog items
and thereby enhancing traceability (Kasauli et al., 2021).

Third, user stories tend to become obsolete or outdated over time.
In Read et al. (2012)’s case study, it was observed that as each itera-
tion or sprint introduced changes to the software, the product owner
would reflect on these changes and spend time discussing them with
designers and developers. This evolving understanding of user needs of-
ten made older user stories in the backlog obsolete (Read et al., 2012).
Moreover, changes in context or the personas described in user stories
can make them less relevant to the project’s current state, leading to
natural degradation as written user stories gradually fail to capture the
evolving context, personas, or needs (Conboy, 2021). Building on the
three findings outlined above, we suggest the following proposition:

Proposition 5: User stories as recorded in writing degrade
over time.
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It is worth asking whether the degradation of written user stories
actually poses a problem for developers. If user stories continue to ful-
fill their primary purpose—facilitating a shared understanding of user
needs among developers—then this decline in written quality could be
viewed as a rational and acceptable development. However, we also
recognize that in contexts where traceability is important, such as in
large-scale software projects (Kasauli et al., 2021), poorly documented
or deteriorating user stories can present significant challenges.

5. Discussion

It has been more than twenty years since the first academic papers
on user stories were published, and their widespread adoption in prac-
tice has been remarkable. This makes it timely to examine how empir-
ical research has contributed to understanding their role and effective-
ness. In the following, we return to the research questions introduced
at the beginning of this article to discuss how empirical studies have
deepened our understanding of how user stories are used in practice.
A summary of the propostitions and their implications is presented in
Table 5.

5.1. Empirical contributions from three research communities

Returning to RQ1: Which research communities have generated em-
pirical findings on the industry use of user stories? Our selected studies
mainly originate from three distinct research communities. All proposi-
tions were supported by studies from each of these three communities,
with the exception of Proposition 5, which was supported by two of
them.

The RE community: Out of the four published studies by the RE com-
munity, two take a broader perspective on user stories: how practition-
ers use them and whether they find them effective (Lucassen et al.,
2016a), and what challenges arise when using user stories in large-scale
development (Kasauli et al., 2021). The other two focus more narrowly:
on the impact of splitting user stories (Dellsén et al., 2022), and on how
user stories are labeled in backlogs (Van Can and Dalpiaz, 2024). Con-
boy (2021)’s critique of RE publications on user stories is particularly
relevant, as it underscores the tendency to emphasize operational as-
pects such as testability, clarity, and independence. Conboy notes that
“prior studies have concentrated solely on factors within the stories
themselves, overlooking the development context factors that play a sig-
nificant role.” However, Kasauli et al. (2021) provide a detailed analy-
sis of how the context of large-scale agile development affects the use
of user stories. For example, they show that large scale development
makes it harder for teams to demonstrate results to users and thus to
obtain feedback; the sheer number of user stories makes it difficult to
maintain an overview of the product; and prioritization becomes com-
plicated because of dependencies between stories. RE researchers hold
the opportunity to conduct more studies on contextual factors that shape
the use of user stories in other settings, following the example of Kasauli
et al. (2021).

The agile community: Surprisingly, with more than 8,500° published
papers on agile software development, only five are empirical studies
on user stories. Two of these studies (Liskin et al., 2014; Bgrte et al.,
2012) investigated how practitioners estimate user stories, the knowl-
edge required for estimation, and whether story scope can be managed
by splitting them. One study investigated how to decide which agile
practices should be implemented in different contexts, and how they
should be implemented, with user stories being an essential practice
(Diebold et al., 2018). Another study explored the nature and role of

6 Number of papers in Web of Science with ‘agile’ in either the title, abstract or
keywords within the categories of Software Engineering or Information Systems,
as of 11th of April 2025
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Table 5

Summary of proposition and implications for practice and research.
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Propositions

Description

Implications

P1: User stories fa-
cilitate shared under-
standing between de-
velopers and users

P2: Small user stories
help developers cope
with change

P3: Clarifying the
‘Why’ in user stories
reinforces the focus
on user needs but
adds complexity to

the development
process
P4: Conversations

triggered by user sto-
ries can hamper the
sense of productivity

P5: User stories as
recorded in writing
degrade over time

Shared understanding emerges from conversations and is retained in the col-
lective memory of the team. When team members are replaced, newcomers
lack this conversational history, making it difficult to sustain shared under-
standing. For those who did not participate in earlier discussions, reminders
of them have limited value.

Small user stories may offer psychological benefits for developers navigating
agile projects that constantly change. Smaller stories can create a “short-term
certainty” within the broader context of project uncertainty. This allows de-
velopers to work with greater confidence within defined parameters (like a
sprint), potentially providing a sense of stability when the larger landscape
appears in flux.

Finding the true purpose behind a requirement often involves asking ‘why?’
multiple times to reach real understanding—a process that takes consider-
able time away from coding. Current literature highlights the benefits of this
practice while overlooking the practical costs. This might explain why some
developers see user stories primarily as a tool for customer relations rather
than something central to their development work.

Organizations often do not recognize that technical requirements fundamen-
tally differ from user requirements. User stories are designed to bridge bound-
aries between developers and users, but technical stories primarily serve de-
velopers without crossing these boundaries. When technical requirements are
forced into user story templates, it wastes time and undermines the true pur-
pose of user stories as boundary-crossing objects.

User stories become obsolete after they have served their purpose. This raises
an important question: does this obsolescence represent a problem? Develop-
ers might view updating user stories as a waste of resources, especially when

When faced with turnover in teams, organizations should explicitly value
and assess storytelling capabilities when replacing team members in roles
that involve creating user stories (such as Product Owners, Business Ana-
lysts, or developers in some contexts) (Conboy, 2021). Researchers could
study what storytelling skills are relevant in a software engineering con-
text.

Because agile development naturally involves frequent changes, smaller
stories give developers more stability and a clearer sense of control
within each sprint. This creates a counterbalance to the constant change
and shifting goals that can cause anxiety and stress. With smaller stories,
developers know that while change will happen, it will not disrupt the
current sprint (Vidgen and Wang, 2009). Studies on developer experi-
ence (Fagerholm and Miinch, 2012) in teams that use user stories could
be a fruitful direction for future research.

Organizations should recognize the extra work developers face when cre-
ating and exploring the ‘why’ component of user stories. It also requires
time from users, who must answer these why-questions and step away
from their day-to-day tasks. This user effort is a real contribution to the
development process, yet it is often taken for granted and left unrecog-
nized by companies.

By acknowledging this distinction, development teams can use more ap-
propriate formats for technical requirements (like tech-stories) while re-
serving user stories for situations where they genuinely facilitate com-
munication between technical and non-technical stakeholders.

This has implications for ongoing research in RE that depends on trace-
ability and on user stories being kept up to date. For example, recent work
explores using LLMs to extract requirements from user stories (Wautelet

the story has already been implemented.

et al., 2018; Kochbati et al., 2021; Robeer et al., 2016; Raharjana et al.,
2021), improve their quality (Zhang et al., 2024), address ambiguity
(Amna et al., 2025), and support their reuse in future projects (Resketi
et al., 2020).

product backlogs and how they emerge (Sedano et al., 2019). A fifth pa-
per examined how hypotheses in experiment-driven software develop-
ment can be incorporated into user stories (Melegati and Wang, 2019).
Lastly, a sixt paper, investigated how UX work was integrated with agile
development through user stories (Ananjeva et al., 2020).

The agile community has long taken pride in its proximity and rel-
evance to practitioners and its commitment to addressing developers’
practical problems (Dyba and Dingsgyr, 2008). Yet, when it comes to
user stories, this promise has not been fully realized. The community has
a clear opportunity to strengthen this area by conducting field studies
that generate robust empirical insights and provide practitioners with
evidence-based guidance for working with user stories.

Information Systems Development (ISD): The publications from the ISD
community differ from those in the agile and RE communities by placing
greater emphasis on theoretical frameworks to interpret empirical find-
ings. For example, one study applies Competing Commitment Theory to
explain why developers’ initial commitment to user stories shifted over
time into skepticism and eventually abandonment (McAvoy and Butler,
2005). Two studies use Complex Adaptive Systems theory: one to ex-
amine how requirements and user stories change (Vidgen and Wang,
2009), and another to analyze how requirements are communicated
(Read et al., 2012). The most recent IS publication, Conboy (2021), em-
ploys the myth of the Greek god Prometheus as “a metaphorical symbol
of technology’s radically innovative, transformative power” to explore
the narrative potential of user stories. The ISD community shows ma-
turity in using theoretical perspectives to conduct in-depth analyses of
user stories, offering rich insights and new ways of understanding them.
The agile and RE communities could gain substantially by adopting such
a theory-oriented approach to research, particularly in the integration
of theory into the study of software development practices such as user
stories.
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5.2. Industry contexts of user story studies

Returning to RQ2: In what industry contexts have user stories been
studied empirically?

Table 3 shows that user stories have mainly been studied in the
context of business software. Acute software and casual software ap-
pear only once and twice, respectively. This imbalance suggests that the
propositions developed here may not apply to other types of systems,
such as safety-critical or low-stakes domains, which limits how far cur-
rent propositions can be generalized beyond business-oriented contexts.
In addition, several important industries in which software plays a vi-
tal role are missing from the research, such as energy and utilities (for
example, smart grids, oil and gas), retail and e-commerce, agriculture,
the maritime industry, and entertainment. Each industry has its own
specific context, and Proposition 3 has shown that user story templates
are often adapted to fit the context. Conducting studies within these dif-
ferent industries could therefore provide developers with more relevant
and practical insights into how user stories can be used effectively in
their own domains, while also strengthening the empirical foundation
for our propositions.

Most studies have been conducted in Europe and the United States,
with only a few from South and Southeast Asia. Large parts of Asia,
South America, and Africa are still underrepresented. As a result, the
propositions are grounded in empirical studies from only a small portion
of the world’s cultures. Given that software development is often out-
sourced to lower-cost countries in Asia and Africa, understanding how
user stories are used in these regions deserves more attention. It is also
notable that South America, and particularly Brazil—with its strong soft-
ware engineering research community—has little representation. Com-
paring how user stories are applied across different cultural, industrial,
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and regional contexts could provide practitioners with valuable insights
and help build more generalizable propositions and theories.

In the reviewed papers, user stories are examined in contexts
where agile methods were not originally intended to be applied
(Dingsgyr et al.,, 2019). Examples include large-scale development
projects (Kasauli et al., 2021), geographically distributed teams (Anan-
jeva et al., 2020), and cases where the customer is not on-site (Sedano
et al., 2019). Some studies also focus on organizations new to agile prac-
tices. In these cases, the results can be assumed to be influenced by
inexperience and common beginner mistakes—for example, using user
stories for technical tasks instead of applying technical stories as recom-
mended by Kniberg (2015), or neglecting backlog refinement (Conboy,
2021). Such issues risk leading to criticism of user stories as an arti-
fact, when in fact the challenges may stem from their misuse or from
unsuitable settings. We argue that researchers should have prioritized
studying cases that align well with agile principles—such as co-located
teams and smaller project scopes—when assessing the claimed benefits
of user stories.” Investigating how they perform in less favorable con-
ditions is also important, but better suited for later stages of research.
Nevertheless, the selected studies are methodologically sound and offer
valuable insights that can guide future work.

5.3. User stories as boundary objects

Returning to RQ3: How do user stories facilitate knowledge integra-
tion between stakeholders in software development?

We have argued that user stories can be understood as boundary ob-
jects, and consequently the findings of this literature review align with
boundary object theory. For example, boundary objects are subject to
change, rather than being stable and static (Carlile, 2002; Doolin and
McLeod, 2012), which mirrors how user stories change and degrade
over time (Proposition 5). Boundary objects enable knowledge trans-
fer and the translation of meaning and interests (Carlile, 2002; Star
and Griesemer, 1989; Doolin and McLeod, 2012), which corresponds
to how user stories help create shared understanding (Proposition 1)
and how their ‘why’-component helps convey user needs (Proposition
3). Further, boundary objects facilitate cooperation between intersect-
ing communities by maintaining a common identity while satisfying the
informational needs of each (Star and Griesemer, 1989; Star, 2010). This
matches how user story templates provide common structure while al-
lowing stakeholders to focus on their relevant aspects (Proposition 3).

By examining user stories through the lens of boundary objects the-
ory, we can draw on boundary object literature to enhance our under-
standing of user stories. In the remainder of this discussion, we apply
boundary object theory to explain how user stories effectively bridge
knowledge boundaries between users (domain experts) and software de-
velopers.

5.4. Boundary objects-in-use

Although user stories are designed to act as boundary objects, they
might not actually be used as such. By recognizing user stories as bound-
ary objects, we can distinguish between those actively used to bridge
boundaries between developers and users, and those which are only
used separately by users and developers in their local fields. Levina and
Vaast (2005) differentiate between designated boundary objects, which
are objects intended to span boundaries but end up not being used
as such, and boundary objects-in-use, which are actively used to bridge
boundaries. Some user stories end up in the category of designated
boundary objects because they are only used in one local field, not to
span the boundaries between fields, as illustrated in Fig. 5. An example
is tech-stories (see Proposition 4 in Section 4.4), which are written in

7 We acknowledge that our search strategy of using Web of Science may have
excluded studies that were set in these ‘ideal’ contexts.
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Designated Boundary Boundary Objects-in-use

Objects

Designated Boundary
Objects

Software Engineers Domain Experts

us7

Fig. 5. Illustrates how some user stories act as boundary objects-in-use by fa-
cilitating crossing boundaries between developers and users (US3, US5, US8),
while others remain designated boundary objects, only relevant within their
local fields.

the user story format but are only useful for developers and not under-
standable to users. As a result, they do not facilitate boundary-spanning,
as illustrated by US1, US2, and US6 in Fig. 5. Another example is user
stories created solely to satisfy users but not utilized by developers (see
Proposition 4 in Section 4.4). These stories serve as discussion points
among users rather than bridging communication between users and
developers, as shown by US4 and US7 in Fig. 5. In contrast, user stories
that actively promote discussions, dialogue, and investigations unite de-
velopers and users, becoming boundary objects-in-use. This is illustrated
by US3, US5, and US8 in Fig. 5. A true boundary object-in-use is char-
acterized by participants reaching a shared understanding of its mean-
ing, demonstrating its value through their actions, and using it to estab-
lish a common identity. Furthermore, it facilitates genuine negotiations
among participants (Carlile, 2002; Levina and Vaast, 2005).

Boundary objects-in-use may begin as designated boundary objects
that are adopted later, or they may emerge organically through inter-
actions. The same goes for user stories. When user stories are small in
size (Proposition 2), they become more concrete and accessible to all
participants across boundaries. Similarly, when they clearly explain the
‘why’ component (Proposition 3), they help create shared understand-
ing between domain experts and developers, bringing them closer to a
common vision and enabling the story to serve as a boundary object-
in-use rather than remaining a designated but unused artifact. Further-
more, even seemingly suitable boundary objects can end up as desig-
nated boundary objects. To establish effective boundary objects-in-use,
organizations need people who understand which objects function well
in local fields and can adapt them to create shared meaning in new
contexts. These individuals, often called boundary spanners (Levina and
Vaast, 2005), customize, demonstrate, and teach different groups how to
use boundary objects both locally and across boundaries. They facilitate
productive use of boundary objects and introduce them at appropriate
times. This connects to Proposition 1, which emphasizes that storytelling
skills are essential for creating shared understandings of user stories.

An important observation emerges when combining the distinction
between designated boundary objects and boundary objects-in-use (Lev-
ina and Vaast, 2005) with the idea that an object’s boundary-spanning
effectiveness changes over time (Carlile, 2002, 2004; Star and Griese-
mer, 1989; Doolin and McLeod, 2012). This suggests that boundary ob-
jects are only in-use for specific periods. Proposition 5 supports this no-
tion by highlighting that user stories eventually fall out of use (Con-
boy, 2021). Consequently, a user story that appears to be a designated
boundary object at one point in time may, at another point, function as
a boundary object-in-use. This highlights the importance of considering
time and temporality when applying user stories.

5.5. Crossing knowledge boundaries

Suppose a user story has become a boundary object-in-use, it now
supports crossing the knowledge boundary between fields. However,
as described in Section 2, there are three types of boundaries (Carlile,
2002) to be crossed. In the following subsections, we explore how user
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stories can act as boundary objects-in-use to cross the syntactic, seman-
tic, and pragmatic knowledge boundaries.

5.5.1. The syntactic knowledge boundary

The syntactic knowledge boundary arises when different groups use
varying vocabularies or terminologies to describe their work. Syntactic
boundaries become problematic when faced with novelty and change
because new concepts and words emerge that are not part of the estab-
lished vocabulary (Carlile, 2002). To overcome this boundary, a shared
language or terminology must be established between the groups, cre-
ating a common syntax. The user story template, as described in Propo-
sition 3, enforces a shared language that is understandable by non-
technical stakeholders as well as developers. This ensures that user sto-
ries are accessible to all groups by introducing a shared and standard-
ized vocabulary and terminology, thus bridging the syntactic boundary.
However, none of the selected studies examine the actual words that
are placed into the template-specifically, the terms used for the (role),
(goal), and (benefit). It seems reasonable to assume that during back-
log refinement, developers can ask clarifying questions like “what do
you mean by that word?”, which helps cross the syntactic boundary. In
contrast, traditional requirements documents often include a glossary to
define terminology in advance. This practice reduces the need for clari-
fication during development because much of the dialogue has already
taken place during the elicitation phase. However, when the require-
ments document is produced by someone other than the responsible
developer, it can hinder dialogue and reinforce the boundary between
those who define the requirements and those who implement them.

In contemporary times, software engineering for Al software is an
example of such novelty where a new type of requirement is surfacing:
explainability requirements (Chazette and Schneider, 2020; Kohl et al.,
2019). When developing Al systems, users need explanations on how the
system works and why they can trust them (Lebovitz et al., 2022; Miller,
2023; Balasubramaniam et al., 2023). Various practices and solutions
for eliciting explainability requirements have already been developed
(Balasubramaniam et al., 2024), including a user story template tailored
for this type of requirement (Balasubramaniam et al., 2023):

“As a (type of addressee), we want to get explanation(s)
on an (aspect) of a (system) from an (explainer) in a
(context).”

This example illustrates how user story templates may evolve over time
to adapt to new syntactic challenges and highlights untapped research
opportunities on user stories. Different industries face unique syntactic
challenges that have yet to be explored and described.

5.5.2. The semantic knowledge boundary

A semantic boundary emerges when distinct groups attribute differ-
ent interpretations to identical terminology despite sharing a common
language. To bridge semantic boundaries, groups must comprehend al-
ternative perspectives, recognize the foundations of interpretive differ-
ences, and collaborate to establish mutual understanding. User stories
help cross the semantic knowledge boundary in several ways. As demon-
strated in Proposition 3, incorporating the ‘why’-component support
crossing this boundary by elucidating a user story’s purpose, thereby re-
ducing stakeholder confusion and minimizing lengthy discussions. Fur-
thermore, as evidenced in Proposition 1, user stories support dialogues
that foster shared understanding among participants.

Conversely, Proposition 5 indicates that user stories as recorded in
writing degrade over time as project contexts evolve or new insights
emerge. Since user stories are rarely updated, this can lead to a crevice
between the written words and participants’ mental models, potentially
undermining the shared semantic understanding of the written words.
This observation contradicts established research suggesting that bound-
ary objects must be up-to-date (Carlile, 1997), yet outdated user stories
continue to serve practical functions. This apparent contradiction thus
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prompts an important inquiry: as user stories degrade over time, do their
usefulness as boundary objects diminish?

5.5.3. The pragmatic knowledge boundary

A pragmatic boundary exists when different groups have different
interests and consequences at stake in their work. Despite having es-
tablished a shared terminology and a shared semantic understanding
of a user story, which has crossed the syntactic and semantic bound-
ary, the user story can still be rejected if it threatens the interests of
one or more of the involved groups. Each involved community has its
own political agenda and sees its knowledge “at stake.” This is the most
complex knowledge boundary to bridge. Surrounding this boundary, we
find groups with conflicting interests, where changes proposed by one
group might create negative consequences for others, and people who
are reluctant to change because their knowledge represents successful
solutions that are costly to alter.

To cross pragmatic boundaries, groups need to negotiate changes
that work for all parties, create new shared knowledge, and be willing
to alter their existing practices, as suggested by Carlile (2002):

“At a pragmatic boundary, an effective boundary object
facilitates a process where individuals can jointly trans-
form their knowledge. If there are negative consequences
identified, then the individuals involved must be able to
alter, negotiate, or change the object used.”

As shown in Proposition 2, small user stories enable frequent feedback
loops and negotiations between stakeholders. Small user stories create
the opportunity to gain feedback from stakeholders quickly, frequently
opening up the discussion of whether stories should be changed, re-
moved, or added. Furthermore, the backlog represents the bigger pic-
ture in which stories are to be prioritized for development iterations
(sprints), which is frequently reprioritized. In this way, user stories be-
come a boundary object that supports crossing the pragmatic boundary.

To support crossing the pragmatic boundary, user stories need to
hold interpretive flexibility. Boundary objects must be adaptable to dif-
ferent interpretations by various stakeholders while simultaneously al-
lowing them to serve as a common reference point despite differing
perspectives (Doolin and McLeod, 2012; Star, 2010; Abraham, 2013).
This characteristic enables groups to engage with the object from their
unique viewpoints, attributing distinct meanings while maintaining a
shared reference frame. By being interpretively flexible, user stories can
hold within them the interests of several groups at the same time and
enable the groups to investigate each other’s interests and conduct ne-
gotiations.

5.6. Generating new research questions with boundary objects as a lens

By viewing software development as a knowledge integration chal-
lenge, where domain experts bring business needs and user require-
ments, and software developers contribute technical expertise (Tiwana,
2004), it becomes key to study how knowledge is transferred between
these groups. At the same time, the field of software engineering is
undergoing a major shift (Stray et al., 2025). Practitioners and re-
searchers are already exploring how software requirements can be used
as prompts for large language models (LLMs) to automatically gener-
ate code (Robinson et al., 2025). This repositions part of the knowl-
edge transfer process from human-to-human communication to human-
to-machine, where requirements are translated directly into code. In
this context, user stories are evolving into boundary objects, not just
to bridge understanding between people, but also between humans and
machines. This raises a timely question: are user stories well suited to
carry knowledge about requirements into an LLM and Generative Al
context?

When requirements are used as prompts for LLMs, the structure and
phrasing of user stories become increasingly important, as they will most
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Table 6
Future research questions in the age of Generative AL
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Boundary Description

Future Research Questions

Focuses on the structure and format of user
stories and how these affect LLM interpre-
tation.

Syntactic

Semantic Concerns the meaning embedded in user
stories and how it is interpreted by both

humans and machines.

Pragmatic Addresses how stakeholders negotiate in-
tent, context, and purpose in user stories,

particularly when used for LLM prompting.

How do cross-functional teams negotiate the syntax of user stories when writing them for dual use—as
communication artifacts and LLM prompts?

How does the level of experience among team members affect the syntactic clarity of user stories used
as LLM prompts?

How sensitive are different LLMs to ambiguity or redundancy in the syntactic construction of user
stories?

® To what extent can syntactic patterns be standardized to improve prompt consistency and code quality?

What types of semantic misunderstandings most commonly occur when LLMs interpret user stories?
How can teams detect and correct semantic inconsistencies in prompts that lead to faulty or unintended
code?

How do LLM interpretations of user stories differ from those of human developers, and what are the
implications?

What strategies can be used to align LLM interpretations with the intended meaning as understood by
the team?

What mechanisms can be introduced to ensure that LLMs preserve the intended meaning of prompts
in the generated code?

e How do stakeholders negotiate what to include in user stories when preparing prompts for LLMs?
® Who holds decision-making power over how user stories are phrased when the goal is LLM-based code

generation?
How do power asymmetries between technical and non-technical stakeholders influence the final form
of prompts given to LLMs?

® How is collective intent negotiated and made explicit in user stories written for LLM interpretation?

e What tools or practices support effective negotiation of user story content before it is submitted as a

prompt to an LLM?
How do negotiation practices change over time as stakeholders gain experience with LLM-generated

code?

likely shape how the model interprets the input and generates code. This
shift introduces new syntactic considerations, where writing practices
must account for both human understanding and machine processing.
However, even when the syntax is well-formed, different interpretations
of meaning can arise—what developers and stakeholders intend seman-
tically may not align with what the LLM infers from the same text. This
highlights the importance of examining how meaning is conveyed and
preserved across human-LLM interactions. In addition, the process of
negotiating requirements changes when the target audience is not just
a developer but also an LLM. Traditionally, developers have interpreted
and refined vague or incomplete requirements during implementation.
With LLMs, that interpretive step is automated, making it essential to
understand how stakeholders negotiate what to include, omit, or clar-
ify in user stories that serve as prompts. Together, these considerations
raise new research questions at the syntactic, semantic, and pragmatic
knowledge boundaries (see Table 6).

5.7. Limitations

The findings presented in this paper should be seen in light of a num-
ber of limitations. First, the lack of a formal, documented quality assur-
ance process for selecting papers that is commonly found in SLRs, makes
it difficult for other researchers to assess the rigor behind our findings
(Paré et al., 2015). We limited our search to Web of Science, which
includes all leading SE and IS outlets, and the AIS Digital Library, rely-
ing on their quality control processes for curating publication channels
(Clarivate, 2025). Additionally, we included a complete list of selected
and rejected papers, along with a description of each exclusion step (see
Fig. 2), to make our selection process as transparent as possible for in-
terested readers.

Second, the limited number of studies raises concerns about the ex-
ternal validity of our findings. The five propositions presented would
benefit from empirical validation through additional case studies and
surveys before broader generalization. Since user stories are widely used
in software development, researchers should have access to relevant
cases, providing ample opportunity for empirical validation. However,
our approach of theorizing and applying boundary objects as a theo-
retical lens, with propositions tested through detailed analysis, helps
address some generalization limitations. In this way, we attempt to
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strengthen external validity by examining our findings in relation to
established theory.

Third, although practitioner literature provides definitions of user
stories (Cohn, 2004b; Leffingwell, 2010), their operationalization varies
widely across companies. This variation creates a construct validity is-
sue (Sjpberg and Bergersen, 2022): two companies may claim to use
user stories but apply them so differently that they should be treated as
distinct constructs. Unfortunately, only a few of the selected studies pro-
vide detailed descriptions of local practices, making it difficult to assess
construct validity in the primary studies.

Fourth, researcher expectations can unintentionally lead to an
overemphasis on studies that support boundary objects theory as a fit-
ting explanation. To reduce this confirmation bias, we formulated our
propositions before exploring theories to explain them. Since eliminat-
ing bias entirely is next to impossible, we held critical discussions to
ensure that studies were not selectively chosen to align with preexisting
views.

Finally, it is worth noting that a theoretical review such as this relies
on the skills of investigators to perform a thorough synthesis of prior
findings. Unlike statistical analyses, for example, such synthesis cannot
be guided by standardized processes. Instead, the process of reading,
interpreting, and synthesizing study results into theoretical propositions
remains a subjective process for which there are no absolute evaluation
criteria.

6. Conclusion

This article presents a theoretical review of empirical studies of user
stories in practice. Our review identified 14 studies, exposing a signifi-
cant gap between the widespread industry adoption of user stories and
the limited academic research examining them in practice. Despite user
stories being employed by approximately 50 % of all software devel-
opers and 90 % of agile developers, there are remarkably few rigorous
empirical studies exploring their use in industry settings.

Based on a synthesis of the findings of these studies, we developed
five theoretical propositions: (1) user stories facilitate shared under-
standing between developers and users; (2) small user stories help de-
velopers cope with change; (3) clarifying the ‘why’ in user stories rein-
forces the focus on user needs but adds complexity to the development
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process; (4) conversations triggered by user stories can hamper the sense
of productivity; and (5) user stories as recorded in writing degrade over
time.

Analyzing these propositions through the lens of boundary object
theory demonstrates how user stories function as boundary objects that
can help bridge syntactic, semantic, and pragmatic knowledge bound-
aries between stakeholders. This theoretical perspective explains why
certain user stories succeed while others fail to facilitate knowledge
transfer across knowledge boundaries in software development.

The initial theoretical framework comprising the five propositions
developed in this paper can offer a new theoretical foundation for fu-
ture work, for example, by identifying new research questions, and by
extending, refining, or possibly refuting the propositions.
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Appendix A. Author survey

The following email was sent to all authors of the reviewed papers
in order to solicit further contextual information.
Dear <author>, We hope this message finds you well. We’re currently

conducting a review of empirical studies on “user stories,” and have
included your paper titled “Requirements engineering challenges and
practices in large-scale agile system development,” which we found both
valuable and insightful. As part of this review, we’re collecting some

additional contextual information about the included studies, and we
would be very grateful if you could help by briefly answering the fol-
lowing questions about your work: Region: From which geographical

region(s) were the companies or participants in your study? For exam-
ple, a specific country. Organization Size: What was the approximate
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size of the organization(s) of your participants? Industry domain: Which

industry domain(s) did the studied organizations or participants repre-
sent? For example, companies may be operating in specific sectors like
energy, automotive, or insurance (to name only a few). Organization

Size: What was the approximate size of the organization(s) of your par-
ticipants? Depending on what you may be able to report, this could be
specified as the number of employees, or on a categorical scale such as
startup, small and medium enterprise (SME), or large enterprise. System

Type: Could you describe the type of system that was the focus of the
study? If possible, we would greatly appreciate your response by August

20th. However, we completely understand if some of this information is
difficult to retrieve or not readily available—please share what you can.
Thank you very much for your time and support-we truly appreciate it.

Best regards, Tor Sporsem, Torgeir Dingsgyr, and Klaas-Jan Stol NTNU,
SINTEF & UCC
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