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Abstract
[Background] A central concern in qualitative research is determining when the collected and analyzed data
provide sufficient support for the study’s claims. In Grounded Theory, this concern is commonly addressed
through theoretical saturation, defined as the point at which the components of a theory are sufficiently developed,
and additional data no longer trigger meaningful revisions. Although this concept was proposed in sociology
research, it has been widely adopted in qualitative software engineering (SE) studies, often under broader, or
related, definitions, such as data saturation, code saturation, or simply saturation. These constructs are related but
not equivalent, since they belong to different analytical approaches and require different evidence. Despite its
relevance, qualitative SE studies still lack clear guidance on how saturation should be assessed, justified, and
reported, which may lead to claims that cannot be assessed, or to reliance on sample size alone.

[Aims] This research aims to strengthen the empirical evidence for assessing theoretical saturation, to clarify
which saturation constructs fit which qualitative SE study designs, and to provide practical guidance for SE
researchers conducting, reporting, and reviewing qualitative studies.

[Method] The research will be conducted in three main phases: (i) characterizing the state of practice through
a literature review of recent qualitative SE studies that claim to have reached saturation; (ii) investigating how SE
researchers perceive, operationalize, and report saturation through a mixed-method study involving a survey
and semi-structured interviews; and (iii) designing and evaluating a guideline to support the assessment and
reporting of theoretical saturation in qualitative SE studies.

[Expected Outcomes] The main expected outcome is the Theoretical Saturation Guideline (TSG), an artifact
intended to support planning, assessment, reporting, and review of saturation claims in qualitative software
engineering research, improving transparency without reducing saturation to a fixed numerical threshold.
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1. Introduction

Software Engineering (SE) is a socio-technical discipline [1], neither exclusively social nor purely
technical. It can be understood as an intricate mix of social and technical aspects, where studying one
without due consideration of the other results in an incomplete investigation and understanding [2]. In
this sense, qualitative methods have helped in understanding complex SE phenomena that go beyond
the use of simple metrics or log analysis, thereby strengthening empirical software engineering [3].

Among the qualitative methods employed by the SE community, Grounded Theory (GT) has been
one of the most widely used [4]. Originally, GT was proposed in the sociology realm in 1967 [5], with
the goal of providing a systematic way to generate new theories rather than to validate existing ones.
The application of a method conceived to investigate social phenomena poses inherent challenges for
investigating socio-technical ones, and a decade ago, few SE studies had successfully applied GT [4].
However, since then, the methodological support available to the community has grown considerably,
including Socio-Technical Grounded Theory (STGT) [2], its practical guide [6], and the ACM SIGSOFT
Empirical Standards [7].

The effort towards mature empirical SE practices makes it possible to examine specific methodological
decisions in greater depth, such as in GT (here, we use a broader definition that includes the three main
variations of it [5, 8, 9]) or STGT studies. In such studies, it is common to employ isolated usage of
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certain techniques. Some of them are part of the qualitative researcher’s toolbox [4, 2], especially the
ones related to qualitative data analysis, such as coding, constant comparison, memoing, and theoretical
saturation.

Among such techniques, one of the most important for qualitative studies is the theoretical saturation.
In the context of GT, it is the point at which a theory’s components are well supported, and new data no
longer triggers revisions of the theory [10, 2]. Outside theory development, SE researchers commonly
invoke related constructs: code saturation, concerning whether new codes continue to appear, and
meaning saturation, concerning whether the dimensions and nuances of those codes are sufficiently
understood [11]. These constructs are related but not equivalent. They may be reached at different
points in the same dataset, they belong to different analytical approaches, and they require different
evidence.

For example, consider an interview study on code review in which time pressure is repeatedly identified
from the first interviews onward, until new interviews no longer yield new codes. If the goal is to
describe the concerns practitioners raise, this is code saturation, and it may well be sufficient for the
claims the study makes. However, if the goal is to explain how time pressure shapes review behavior,
the same evidence supports considerably less, since it does not show which conditions distinguish junior
from senior reviewers, nor how time pressure relates to other categories, such as reviewer workload. In
both cases, the evidence is the same, and what changes is the claim it is asked to support. In this sense,
a saturation claim can only be assessed when we know which construct it refers to and which evidence
supports it.

However, saturation lacks clear guidance on how to assess and discuss it in a qualitative SE study. A
recurrent pattern is a short paragraph stating that saturation was reached, supported by a sense that
the sample size was "big enough" [12, 13]. This difficulty is not exclusive to SE. The conceptualization
and operationalization of saturation remain contested across qualitative research [14].

1.1. Problem Statement

Advances in qualitative methods in SE studies are relatively new compared with those in quantitative
methods [15]. Despite the growing interest and wide use of some approaches, some qualitative tech-
niques still lack evidence on how they should be assessed. Theoretical saturation is a concept originally
imported from sociology [10] and can be understood as a point at which new data no longer trigger
new insights. Despite its importance to the soundness of research, theoretical saturation lacks empirical
evidence for assessing it, and the consequences affect various aspects.

For instance, a claim that does not state which construct it refers to cannot be assessed at all. The
reader cannot tell whether the study is reporting that new codes stopped appearing, that the meaning
of those codes was fully developed, or that a theory stabilized. An unqualified claim may assert more
than the analysis supports, leaving unexplored variation invisible and the decision to stop collecting
data difficult to audit.

Therefore, guidance is needed to support SE researchers in justifying both whether saturation applies
to their study and whether their evidence supports the claim they make, as well as to help reviewers
provide more constructive reviews.

1.2. Research Goal & Objectives

The goal of my research is to bring together evidence on how saturation is currently used in SE,
understand how SE researchers interpret and struggle with it, gather input on how saturation is
assessed in other disciplines, and produce a novel artifact to support assessing theoretical saturation in
software engineering qualitative studies, called Theoretical Saturation Guideline (TSG).

It is worth noting that theoretical saturation is the main concept, while also considering related
saturation claims commonly reported in qualitative SE studies, such as data saturation, code saturation,
or saturation itself. This broader scope is necessary because the SE community often uses these terms
without explicit distinction, and identifying which construct fits which analytical approach and data



source in SE is part of my research. In this sense, four main research questions were developed for my
thesis, which are:

RQ1. What is the current state of practice regarding theoretical saturation in qualitative software
engineering studies? To answer this question, the idea is to systematically analyze primary
qualitative SE studies to understand how theoretical saturation is being justified and assessed
within SE research.
RQ2. How is theoretical saturation perceived among software engineering researchers? To answer
this question, the aim is to conduct a mixed-method study with SE researchers, consisting of a
descriptive survey, informed by the literature review, followed by explanatory semi-structured
interviews.
RQ3. How can we support software engineering researchers to properly consider theoretical saturation
in their qualitative studies? Based on the outcomes of the studies that addressed the previous RQs,
and from methodological guidelines and texts from other disciplines that discuss saturation, the
Theoretical Saturation Guideline (TSG) artifact will be proposed.
RQ4. What is the perceived usefulness of the Theoretical Saturation Guideline (TSG) in qualitative
software engineering research? Finally, the goal is to empirically assess the TSG through a confirma-
tory survey, focus groups with empirical software engineering experts, retrospective application
to published studies, and to evolve it according to identified opportunities for improvement so
that it can be released to the community.

1.3. Current Status and Intended Schedule

To understand the state of practice of theoretical saturation in SE qualitative studies, I am conducting a
critical review of qualitative studies published between 2021 and 2025, better described in Section 3.1.
From this analysis, Table 1 summarizes the procedures that will take place in my Ph.D research agenda.

Table 1
Intended research schedule.

Period Activity
Summer 2026 & Fall
2026.

Complete the ongoing critical review and the methodological synthesis (RQ1).

Winter 2026 & Spring
2027.

Conduct the descriptive survey and the explanatory interviews (RQ2).

Spring 2027 & Summer
2027.

Synthesize the evidence and design the TSG (RQ3).

Fall 2027 & Winter
2028.

Evaluate and refine the TSG (RQ4).

Winter 2028 & Spring
2028.

Consolidate the thesis and prepare its presentation.

2. Related Work

The concept of theoretical saturation across qualitative studies is essentially the same as proposed
in [10]. The underlying motivation for it is straightforward: when should we stop analyzing our
data? If creating a theory, regardless of the main variations of Grounded Theory (GT) (classic [5],
Straussian [8], or constructivist [9]), the definition of saturation is the point where new data no longer
triggers revisions of the theory’s components [10]. Beyond theory development, the term is used more
broadly and with different meanings. Saunders et al. [14] distinguish conceptualizations that emphasize
theoretical development, the emergence of themes, and informational redundancy, and argue that the
conceptualization adopted must fit the research question and the analytical framework. Hennink et
al. [11] show empirically that identifying the range of codes and developing a sufficiently nuanced



Table 2
Summary of commonly used strategies for assessing saturation, adapted from Hennink and Kaiser [17].

Strategy Summary Main idea
Code Frequency
Counts

Tracks the number of new codes identified in each
successive interview, focus group, or batch of tran-
scripts. Saturation is considered closer when few
or no new codes continue to appear. Some studies
randomize the order of data to reduce sequential
bias.

Saturation as diminish-
ing emergence of new
codes.

Stopping Crite-
rion

Defines an explicit rule for stopping data collec-
tion or analysis. For example, saturation may be
claimed after a predefined number of consecutive
interviews or focus groups produce no new codes,
or when the proportion of new codes falls below
a threshold.

Saturation as a prede-
fined decision rule.

High-Order
Groupings*

Focuses not only on individual codes but also on
broader analytical groupings, such as categories,
themes, or meta-themes. Saturation is assessed
when these higher-level groupings are sufficiently
captured.

Saturation as coverage of
broader conceptual cate-
gories.

Code Meaning* Moves beyond counting codes and focuses on
whether the meaning, dimensions, and nuances
of each code are fully understood. Different codes
may reach saturation at different points in the
dataset.

Saturation as the depth
of the researcher’s un-
derstanding.

Comparative
Method

Extends code frequency counting by comparing
predefined batches of data, such as quartiles. New
codes are listed for each batch and compared with
previous batches until few or no new codes are
identified.

Saturation as compari-
son across data batches.

Note. The order of each strategy in the table considered the prevalence of each strategy presented in the literature
review [17]. The asterisk indicates strategies with the same prevalence.

understanding of their meaning are reached at different points in the same dataset, which cautions
against treating the absence of new codes as evidence of conceptual depth.

It is worth mentioning that saturation and sampling address related but distinct concerns. Saturation
is often invoked to justify, mostly, the adequacy of a sample size [16]. A saturation assessment, however,
does not establish statistical representativeness and is not a substitute for generalizability. What
saturation can speak to is the stability of the insights obtained from the data at hand. Moreover,
saturation cannot be determined in advance [13], since planning relies on the researcher’s expertise,
and the adequacy of the evidence must be reconsidered as the study proceeds [10].

Despite these difficulties, some interesting findings have emerged in other research areas, such as
in qualitative health research [17]. Because the concept of saturation is interdisciplinary, the findings
may help clarify the status quo of theoretical saturation in qualitative SE research. For instance, Table
2 summarizes the most commonly used methods for assessing saturation reported in health research
[17]. Building on prior work and current practices in qualitative SE research, we aim to complement
existing guidance with empirical evidence that explicitly distinguishes among saturation constructs,
study contexts, and evidence requirements. The intended consequence is a more transparent approach
for both authors, who spend real resources collecting data, and reviewers, who can then assess the
reported reasoning instead of relying on the sample size fallacy (e.g., "sample size too small") [13].
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Figure 1: Overview of the proposed research methodology, from characterizing current saturation
practices in qualitative SE studies to designing, evaluating, and refining the Theoretical Saturation
Guideline (TSG).

3. Research Method

The proposed research method consists of three main phases, which include (i) the state of practice,
(ii) perception of theoretical saturation, and (iii) the design and evaluation of a guideline for assessing
theoretical saturation in qualitative software engineering studies. Figure 1 summarizes these phases.

3.1. The State of Practice of Theoretical Saturation in Qualitative Software
Engineering Studies

The first phase of this research aims to characterize how theoretical saturation has been reported,
justified, and operationalized in recent qualitative SE studies. This phase is addressed by conducting a
critical review of qualitative studies published between 2021 and 2025 in high-ranked SE venues from
the top-5 Google Scholar Journals (TSE, TOSEM, JSS, EMSE, IST), and the A*/A CORE conferences
focused on SE or empirical software engineering (ICSE, FSE, ASE, EASE, ESEM). This purposive venue
set combines established general SE and empirical SE outlets, similar to previous types of studies
[4, 18]. The set does not include every A-ranked venue that publishes qualitative SE research, which
is a delimitation of the review. Moreover, venue ranking is not treated as evidence of methodological
quality.

The review will focus on studies that explicitly mention theoretical saturation, data saturation, code
saturation, meaning saturation, or simply saturation. For each selected study, information on the research
method used, the type of qualitative data collected, the number and profile of participants or artifacts,
the point at which saturation was assessed, and the evidence used to claim saturation will be extracted.
The analysis will be guided by concepts from prior, interdisciplinary studies, especially the strategies
for assessing saturation presented in [17].

As a result of this phase, common practices for assessing theoretical saturation in SE qualitative
studies will be identified, shedding light on which constructs are claimed, what evidence is offered to
support them, and whether the claimed constructs fit the analytical approach and the reported data
source.



3.2. Theoretical Saturation Perception among Software Engineering Researchers

The second phase complements the critical review by investigating how software engineering re-
searchers perceive theoretical saturation, how they determine when saturation has been reached, and
the challenges they face when reporting or reviewing saturation claims. A convenience sampling
strategy, filtering for participants who have conducted, supervised, or reviewed at least one qualitative
SE study, will be adopted and expected to target an initial set of 70 - 90 participants.

The survey will collect information about participants’ experience with qualitative methods, their
definitions, the criteria they use to assess saturation, and perceived difficulties. It will also include
questions in which participants evaluate different saturation claims, originating from the previous step,
ranging from weak to stronger justifications. Since the sampling distribution of the statistics of interest
cannot be assumed, and the sample is not probabilistic, bootstrap confidence intervals will be reported
alongside the descriptive statistics, similar as done in Wagner et al. [19], conveying the precision of the
estimates within the obtained sample rather than prevalence in the SE community.

The interviews will take place with participants who consent to be followed up by the study. Their
selection will consider different types of experience and perceptions of saturation, based on their
survey responses. The goal is to provide a deeper understanding of the motivations, uncertainties, and
contextual factors behind researchers’ decisions. What methodological rigor is used when deciding to
stop data collection? How do researchers balance publication expectations or reviewer comments? They
may also reveal how researchers interpret saturation differently across study types, such as interview
studies, open-ended survey analysis, or repository mining.

Given the nature of survey design, some threats might be listed, according to survey validity types
[20], such as: (i) face and content validity; (ii) criterion validity; (iii) construct validity; and (iv) reliability.

3.3. Guideline Design and Evaluation

The third and final phase focuses on designing and evaluating the Theoretical Saturation Guideline (TSG),
the main artifact of this research. The guideline will be grounded in the findings from the critical review
and the perception study. The purpose is to support software engineering researchers in planning,
assessing, reporting, and reviewing saturation in qualitative studies.

The design will start from the decisions and difficulties identified in the previous phases. Each
candidate item will be traceable to the evidence that motivated it, whether a reporting practice observed
during the review, a difficulty reported by participants, or evidence from other saturation literature in
the discipline. Items that cannot be expressed as a prompt with identifiable supporting evidence will
be discarded, and where the evidence points in different directions, the divergence will be recorded as
conditional guidance or as an open issue, rather than resolved by majority.

The initial version of the TSG will be structured around practical decisions that researchers need to
make during a qualitative study. These decisions may include (i) defining which type of saturation is
relevant to the study, (ii) planning how saturation will be assessed, (iii) documenting progress, and (iv)
reporting the evidence that supports the saturation claim. The final form of the instrument, whether
a checklist, a set of questions, or a matrix relating decisions to study types, will be defined from the
findings of the previous phases. The goal is not to provide a fixed sample size, but to emphasize
transparency, traceability, and alignment between the research goal, data collection strategy, and
analysis procedure.

To evaluate the usefulness of the TSG, a confirmatory survey and focus group sessions with ex-
perienced qualitative software engineering researchers will be conducted. The survey will focus on
assessing and reviewing the guideline items. The population target will include those who answered
the previous survey, expanded through purposive sampling and participant referrals, while filtering
for those involved in more than one qualitative SE study in previous years. The focus group sessions
will follow the guidelines for focus groups in SE [21] and will take place in two groups of four to six
participants each. The participants are expected to be experienced qualitative software engineering
researchers who were not involved in the design of the guideline items. The focus group sessions will



involve participants using the guideline to assess sample excerpts of saturation reporting and discussing
whether the guideline is understandable, useful, complete, and feasible to apply. Feedback from the
focus groups will be used to refine the artifact and identify open issues for future validation.

4. Expected Outcomes

The main expected outcome of this research is the Theoretical Saturation Guideline, an artifact to support
the assessment and reporting of theoretical saturation in qualitative software engineering studies. The
scientific contribution is an empirically grounded account of how saturation, a construct imported
from sociology, applies to qualitative software engineering research: which of its forms fit which
analytical approaches and data sources, what evidence each requires, and under which conditions its
use is appropriate.

To achieve this overall objective, the research will first provide an empirical characterization of how
theoretical saturation has been reported in recent qualitative SE studies. Second, it will investigate
how software engineering researchers perceive and operationalize saturation, including the challenges
they face when applying a concept originally developed in broader qualitative research. Finally, it
will evaluate the perceived usefulness of the proposed guideline based on feedback from software
engineering researchers.

This research aims to strengthen the rigor and transparency of empirical software engineering by
clarifying how to assess and report theoretical saturation in qualitative studies. However, it does
not intend to establish a rigid rule for all qualitative studies, nor to reduce saturation to a numerical
threshold. Instead, it aims to provide structured support for researchers to justify their decisions in
ways that align with their research design, qualitative methods, and goals.

5. Declaration on Generative AI
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