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Abstract
Context: Business domain knowledge is essential for software de-
velopers to understand not only how to change a system, but also
why it behaves as it does. During onboarding, however, developers
are often expected to become productive before fully understanding
the domain in which the software operates. Objective: This study
investigates which strategies software developers report using to
acquire business domain knowledge during onboarding and how
the reported use of these strategies varies across individual and
organizational contexts. Method: We conducted a survey with
257 software developers in Brazil who joined projects with little
or no prior familiarity with the business domain, analyzing the
reported frequency of use of different domain learning strategies.
Results: Reported domain learning is primarily centered on strate-
gies associated with Experiential Learning and Social Learning.
Task execution, interaction with colleagues, and reading code or
architecture artifacts were the most frequently reported strategies,
whereas formal training, internal documentation, customer inter-
action, and AI-based assistance were reported less consistently.
Reported strategy use also varies across contexts: less experienced
developers report greater reliance on guided support and AI-based
assistance, while organizational factors such as company size and
work arrangement are associated with different levels of access to
structured resources, observation, and stakeholder interaction.Con-
clusion: Domain onboarding should not be treated as a uniform
experience, as developers’ reported reliance on learning strategies
depends on both individual maturity and the learning opportunities
available in their organizational context. These findings show that
domain onboarding is a context-sensitive dependency process: de-
velopers often act before fully understanding the domain, and their
access to business rationale depends on how work contexts expose
domain reasoning through tasks, artifacts, peers, and stakeholders.
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1 Introduction
Software systems encode assumptions, rules, constraints, and de-
cisions that emerge from specific business domains. As software
development increasingly involves complex systems [41] and dis-
tributed teams [13], developers are expected not only to implement
technically correct solutions, but also to understand the business

logic that makes those solutions meaningful [2, 10]. Domain knowl-
edge is therefore essential for aligning technical decisions with
stakeholder needs, reducing ambiguity, and ensuring that software
systems fulfill their intended purpose [2]. This requirement be-
comes particularly demanding during onboarding, when develop-
ers must quickly build domain understanding while already being
expected to contribute.

When developers join a new project, they often need to act be-
fore they fully understand the system, the team, and the business
domain in which the software operates. This initial period requires
newcomers to simultaneously learn technical artifacts, development
practices, organizational routines, and domain-specific concepts,
frequently with limited contextual information and strong depen-
dence on tacit knowledge shared by more experienced developers
[32, 40]. Onboarding is therefore not merely a transition into a
team; it is also a process of reconstructing the context needed to
make informed development decisions.

Although onboarding has been widely studied in Software En-
gineering (SE), most prior work has emphasized team socializa-
tion, productivity, task allocation, and technical knowledge transfer
[32, 35, 40]. These studies show that newcomers learn through tasks,
interaction, mentoring, and access to project artifacts. However,
business domain knowledge often remains embedded within these
broader onboarding concerns and is rarely examined as a central
phenomenon. As a result, less is known about the repertoire of
strategies developers rely on when the learning target is business
domain knowledge, particularly when they start with little or no
prior familiarity with the domain [2].

This gap matters because domain learning is not simply another
onboarding activity. Developers may learn how to modify a sys-
tem without fully understanding why certain rules, exceptions, or
architectural decisions exist. In such cases, limited domain under-
standing can delay time-to-productivity, increase dependence on
experienced team members, and contribute to requirements mis-
understandings, misaligned design decisions, and costly rework.
Understanding how developers acquire business domain knowl-
edge is therefore important for improving onboarding programs
and reducing the risk of technically correct solutions that are poorly
aligned with business needs.

To address this gap, this study investigates the strategies through
which software developers acquire business domain knowledge
during onboarding, focusing specifically on individuals who entered
a project with little or no prior familiarity with the domain. The
study is guided by the following research questions:
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• RQ1.1:Which strategies do software developers report using
to acquire business domain knowledge during onboarding?

• RQ1.2: How does reported use of domain knowledge ac-
quisition strategies vary across individual and contextual
factors during onboarding?

We conducted a survey with 257 software developers in Brazil
who reported low or no prior knowledge of the business domain
when joining a project. The study examines the relative use of differ-
ent domain learning strategies, including task execution, interaction
with colleagues, mentor support, code and architecture reading,
documentation, formal training, observation, client interaction, and
the use of AI tools. It also analyzes how reported strategy use varies
according to individual and contextual factors, such as professional
experience, company size, work arrangement, and gender.

This study contributes to SE research by showing that business
domain onboarding is not only a matter of exposing newcomers
to tasks, people, or artifacts, but of whether these resources make
business rationale visible during real work. The findings reveal
a context-sensitive dependency pattern: when prior domain fa-
miliarity is low, developers rely mainly on real tasks and peers,
while access to structured resources, observation, stakeholders,
and AI-supported assistance varies with experience, company size,
and work arrangement. For practitioners, the results indicate that
onboarding should connect task execution to explicit domain rea-
soning, rather than assuming that productivity implies domain
understanding.

The remainder of this paper is organized as follows. Section 2
presents the theoretical background. Section 3 discusses related
work. Section 4 describes the study design. Section 5 presents the
results. Section 6 discusses the findings and their implications. Sec-
tion 7 addresses threats to validity. Finally, Section 8 concludes the
paper.

2 Background
Onboarding in SE.. Research on onboarding in SE shows that

newcomers must adapt to technical, social, and organizational di-
mensions of a software project [36]. During this process, developers
must become familiar with the codebase, development practices,
team routines, communication channels, and contextual assump-
tions that guide project work. Because much of this knowledge
is distributed across people, artifacts, and organizational routines,
onboarding often depends on both formal support and informal in-
teraction [26, 37]. In this study, onboarding is treated as the broader
adaptation process within which business domain knowledge ac-
quisition occurs.

Domain Knowledge in Software Development. Domain knowledge
refers to the specialized understanding of the business area, opera-
tional rules, constraints, terminology, stakeholders, and goals that
give meaning to a software system [2]. In software development,
this knowledge helps developers interpret requirements, under-
stand why specific features or architectural decisions exist, and
align technical work with organizational objectives. Unlike purely
technical knowledge, domain knowledge is often tacit, contextual,
and embedded in business processes, stakeholder practices, and
previous project decisions [1, 18, 34]. For this reason, acquiring

domain knowledge usually requires more than reading documenta-
tion; it involves participation in work activities, interaction with
knowledgeable actors, and interpretation of project artifacts. Given
these characteristics, acquiring domain knowledge requires more
than access to explicit information; it involves active engagement
in work practices and interaction with knowledgeable actors.

Learning Mechanisms and Strategies in theWork Context. Domain
knowledge acquisition during onboarding can be conceptualized
as a work-based learning process. Previous research describes sev-
eral learning mechanisms that can be observed through strategies
developers use in daily work [22]. In this study, these mechanisms
are organized into four categories:

• Experiential Learning: Learning through direct engage-
ment with work activities and technical artifacts. It includes
strategies such as task execution, problem-solving, code ex-
ploration, system analysis, and engagement with artifacts
such as user stories, requirements, and tickets [12, 19, 30].

• Social Learning: This mechanism refers to learning me-
diated by interpersonal interaction. It includes mentorship,
informal collaboration with colleagues, participation in team
routines, and observation of experienced developers [8, 9,
22].

• Structured Learning: This mechanism refers to organized
forms of knowledge support provided by the organization.
It includes formal training, internal documentation, wikis,
and structured onboarding paths [3, 4, 7].

• Self-directed Learning: This mechanism refers to proactive
information seeking by developers. It includes consulting
online communities, external technical materials, and us-
ing artificial intelligence tools to retrieve explanations or
contextualized information [8, 24, 33].

Individual and Contextual Factors. The use of learning strategies
is not uniform across developers or organizations. Individual char-
acteristics, such as professional experience, seniority, generation,
and gender, may influence how developers seek support, inter-
pret information, and balance guided versus autonomous learning
[22, 23, 29, 38]. Contextual characteristics also shape the availabil-
ity and use of strategies. For instance, company size may influ-
ence the presence of formal training and documentation, while
remote, hybrid, and on-site work arrangements affect access to col-
leagues, stakeholders, and opportunities for informal observation
[7, 9, 20, 27]. These factors do not determine behavior, but influence
the likelihood of adopting specific learning strategies.

Conceptual Framing of the Study. Taken together, these concepts
frame domain knowledge acquisition during onboarding as a situ-
ated, work-based learning process. The learning mechanisms de-
scribed above provide the conceptual basis for operationalizing
domain learning strategies, while individual and contextual fac-
tors support the analysis of variation in their use. This framing
enables a structured investigation of how developers acquire do-
main knowledge in practice and how this process varies across
different conditions.
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3 Related Work
Prior research on onboarding in SE has examined how newcomers
become productive, integrated, and able to contribute to develop-
ment teams. This literature has emphasized task allocation, team
socialization, mentoring, access to project artifacts, and technical
knowledge transfer [17]. Although these studies recognize that
newcomers must understand the system and its context, business
domain knowledge is often treated as part of a broader adaptation
process rather than as a specific learning outcome. Consequently,
existing evidence explains several mechanisms through which on-
boarding occurs, but provides limited insight into how developers
construct domain understanding when they enter a project with
little or no prior familiarity with the business domain.

Focusing on task-based learning, Ju et al. [22] examine onboard-
ing through the lens of engineering tasks and show that learning is
strongly shaped by task execution. Activities such as bug fixing and
feature implementation help newcomers acquire project knowledge
and build confidence, while strategies such as “Simple-Complex”
and “Exploration-Based” adjust task complexity according to devel-
oper experience. This perspective is particularly relevant because it
frames tasks as units of learning during onboarding. However, the
study does not distinguish which types of knowledge are produced
through task execution, making it unclear how such tasks con-
tribute specifically to the acquisition of business domain concepts
when such knowledge is initially absent.

From a social perspective, Gregory et al. [17] analyze onboarding
in agile teams and identify understanding the product and its do-
main as an important goal for newcomers. Their findings show that
practices such as pair programming, stand-ups, and retrospectives
support learning through interaction, feedback, and continuous
alignment. This perspective highlights the social nature of onboard-
ing, but it also leaves open an important question: whether inter-
action within the development team provides sufficient access to
the business reasoning behind development decisions. In addition,
the study is based on a single case, which limits evidence on how
domain learning occurs across different organizational contexts.

Addressing knowledge transfer, Viana et al. [40] emphasize the
role of tacit knowledge and informal interaction between senior
and novice engineers. Their findings indicate that newcomers learn
through observation, guidance, and participation in tasks, while for-
mal documentation is often incomplete or outdated. This reinforces
the idea that critical project knowledge is not always explicitly doc-
umented. However, the study is based on a small-scale qualitative
setting and does not examine how different learning strategies are
used across a broader population or how they relate specifically to
business domain knowledge acquisition.

Considering the Brazilian context, Moraes et al. [29] investigate
onboarding from the perspective of interns and identify mentor-
ing, social interaction, and documentation as relevant resources
for learning and integration. While consistent with prior findings,
the focus on early-career participants limits the understanding of
how developers with different levels of experience acquire busi-
ness domain knowledge. This distinction is particularly relevant
because limited domain familiarity is not restricted to novices, but
also affects experienced developers transitioning across projects,
organizations, or business sectors.

Prior studies explain onboarding as a process shaped by tasks,
collaboration, tacit knowledge transfer, and contextual support.
However, the remaining gap is not only identifying which onboard-
ing resources newcomers use, but understanding how these re-
sources support access to business rationale when developers must
contribute before they fully understand the domain. This distinction
matters because developers may learn to modify a system without
fully understanding the business rationale behind such changes.

This study addresses this gap by focusing on business domain
knowledge acquisition during onboarding. We analyze the rela-
tive use of multiple learning strategies and examine how their use
varies across individual and organizational contexts in Brazil, pro-
viding a more explicit account of how developers construct domain
understanding in practice.

4 Study Design
This study followed a structured survey process comprising scop-
ing, planning, operation, and analysis [28]. We position this work
as a descriptive empirical study, focusing on reported reliance on
learning strategies rather than on cognitive processes or strategy
effectiveness. A survey design was appropriate because it enables
the collection of self-reported data from a broad population, allow-
ing us to characterize which strategies developers report using to
acquire business domain knowledge during onboarding and how
this reported use varies across individual and contextual factors
[25].

Scoping and Planning. The study was structured according to
the Goal–Question–Metric framework [39]. The research goal was
to investigate how developers with limited prior familiarity ac-
quire business domain knowledge during onboarding. This goal
was refined into two research questions: RQ1.1, which focuses on
identifying domain knowledge acquisition strategies, and RQ1.2,
which examines how individual and contextual factors influence
the use of these strategies. The corresponding metrics captured
reported strategy use and participant and organizational character-
istics. The survey instrument was designed following established
guidelines for SE survey research [16, 28].

The questionnaire comprised three sections: participant char-
acteristics, contextual information (e.g., company size, sector, and
work arrangement), and domain knowledge acquisition strategies.
The latter was presented only to participants reporting no or low
prior domain knowledge and included items derived from the learn-
ing mechanisms discussed in Section 2, covering experiential, social,
structured, and self-directed forms of learning.

Each strategy was operationalized as an individual item and
rated on a 0–10 scale, where 0 indicated no use and 10 indicated
very frequent use. For example: “To what extent did you learn
the business domain by executing tasks in the project?” Strategy-
related variables were treated as ordinal measures and analyzed
independently, without aggregation into composite indices, as the
goal was to compare the relative use of specific strategies rather
than estimate latent constructs. The 0–10 scale enabled fine-grained
comparison across strategies.

To improve the quality of the instrument, a pilot study was con-
ducted with three experienced software professionals to evaluate
clarity, completeness, and response time. Based on their feedback,
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the wording of items and instructions was refined. In addition, the
research team conducted an internal review of the instrument, dis-
cussing item formulation, alignment with the research questions,
and potential sources of ambiguity. This iterative process led to
the final version of the questionnaire. The final instrument and
anonymized dataset are available.

Operation (Data Collection). The survey was implemented as
an online questionnaire. We adopted a non-probabilistic sampling
strategy, in which the sampling frame consisted of software de-
velopers reachable through professional networks (LinkedIn) and
professional groups (WhatsApp) [14], strategy to reach active prac-
titioners in the software industry [11].

A total of 512 valid responses were collected. For the analyses
presented in this study, we considered a subset of 257 participants
who reported having either “none” or “low” prior business domain
knowledge at the onset of onboarding. This inclusion criterion was
used to focus the analysis on developers who had to acquire domain
understanding from a baseline of limited familiarity, regardless of
their technical seniority.

Because the study used non-probabilistic sampling, the sample
should not be interpreted as statistically representative of the Brazil-
ian developer population. Yamane’s equation for sample size calcula-
tion [43] was used only as a contextual reference for the scale of the
collected dataset, considering an estimated population of 600,000 to
800,000 software developers in Brazil1. The analyzed subset of 257
participants is suitable for the exploratory, non-parametric compar-
isons performed in this study, but the findings should be interpreted
in light of the sampling strategy.

All survey questions were mandatory, except for an optional
open-ended field. The study was conducted in accordance with
ethical guidelines and was approved by the Research Ethics Com-
mittee of University X, CAAE XXXXXXXX.X.XXXX.XXXX. All
participants provided informed consent prior to participation.

Analysis and Interpretation. The analysis followed a three-step
procedure. First, the dataset was cleaned and filtered. Only par-
ticipants who reported “none” or “low” prior domain knowledge
were included, while participants with “medium” to “very high”
prior knowledge were excluded. This filtering strategy ensured
alignment between the research goal and the analyzed sample.

Second, statistical analyses were conducted. Normality was as-
sessed using the Shapiro–Wilk test. Because the strategy variables
did not follow a normal distribution and were treated as ordinal
measures, we used medians and interquartile ranges to summa-
rize the data. Differences across strategies were analyzed using
the Friedman test, while differences across independent groups
were analyzed using the Kruskal–Wallis test. The analyses were
conducted in SPSS and R.

Third, the interpretation of the results was reviewed by the au-
thors. The initial analysis was performed by the first author and
subsequently examined by the remaining authors. Disagreements
were discussed until consensus was reached, supporting the relia-
bility of the interpretations.

1https://www.jetbrains.com/lp/devecosystem-2023/

5 Results
The data analyzed in this study are part of a broader survey on
onboarding practices in the Brazilian SE context, conducted be-
tween March 18 and April 18, 2026. From an initial pool of 655
responses, 512 remained after removing incomplete entries. The
analysis focuses on a targeted subset of 257 participants (50.2% of
the valid sample) who met the inclusion criterion of having no or
low prior business domain knowledge at the onset of onboarding.

Within this subset, 77 respondents (30.0%) reported no prior
knowledge, while 180 (70.0%) indicated low levels of familiarity.
Participants with moderate to very high levels of prior domain
knowledge were excluded to isolate the process of acquiring new
domain expertise from scratch, ensuring the findings reflect the
learning journey of those without pre-existing domain context.

Geographic Distribution. While respondents represent all Brazil-
ian regions (Figure 1), the sample is predominantly concentrated in
the South (61.5%) and Southeast (15.6%). This distribution primarily
reflects the reach of the professional networks used for recruitment
and should be considered when interpreting the findings within
the broader national context.

Figure 1: Geographic distribution of respondents across
Brazilian regions.

Individual Characteristics. The sample reflects the contemporary
SE landscape in Brazil, with a predominantly male presence (85.2%,
Figure 2) and a diverse range of professional experience (Figure 3).

Although prior business domain knowledge was low by design,
technical seniority was not: 32.3% of the participants had more
than four years of experience in software development (Figure 3).
This contrast highlights that even experienced developers face the
challenge of rebuilding domain understanding when transitioning
between projects or industries.

Organizational Context. Participants are primarily embedded in
large organizations (70.8%), with a strong concentration in the Tech-
nology and Software (50.6%) and Finance (20.6%) sectors (Figure 4).
The remaining participants are distributed across sectors such as
Manufacturing (7.8%), Retail (5.8%), and Healthcare (5.1%), among

https://www.jetbrains.com/lp/devecosystem-2023/
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Figure 2: Distribution of respondents by gender.

Figure 3: Distribution of respondents by years of experience
in software development.

others. This profile indicates that the findings are grounded in cor-
porate environments where domain knowledge is often specialized
and tightly coupled with complex business processes.

WorkArrangement. Thework context is predominantly distributed.
As shown in Figure 5, remote work accounts for 51.0% of the sam-
ple, followed by hybrid arrangements (32.3%), while on-site work
represents 16.7%. Together, remote and hybrid settings account for
83.3% of the cases. This environment is relevant for interpreting
the results, as traditional opportunities for informal, co-located
learning are reduced and replaced by mediated interactions and
digital artifacts.

Figure 4: Distribution of respondents by (a) industry sector
and (b) company size.

Figure 5: Distribution of respondents by work arrangement
(remote, hybrid, and on-site).

Sample Finding. More than half of the valid sample
(50.2%) joined their projects with limited business domain
familiarity: 70.0% of this subgroup reported low familiarity,
while 30.0% reported no prior domain knowledge. This
shows that limited domain familiarity at the start of on-
boarding is a common condition among the surveyed de-
velopers.

5.1 RQ1.1: Domain Knowledge Acquisition
Strategies

The acquisition of business domain knowledge during onboard-
ing is predominantly driven by experiential and social learning
strategies. Rather than following formal or standardized learn-
ing paths, developers navigate the domain through direct engage-
ment with project tasks and continuous interaction with their
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peers. This pattern is statistically supported by the Friedman test
(𝜒2 (12) = 683.984, 𝑝 < 0.001), indicating that the use of the investi-
gated strategies differs significantly.

The Dominance of Practice and Interaction. As shown in
Figure 6, a small set of strategies emerges as the primary means of
domain learning. "Task execution in the project" stands out as the
most utilized approach, achieving the maximum median score (10).
This pattern suggests that developers often rely on task execution
as an entry point for engaging with domain-related information,
rather than depending exclusively on prior domain preparation
before starting project work. Following closely, "Interaction with
colleagues" (median = 8.5) and "Code and architecture reading"
(median = 8) reinforce that knowledge is extracted from both social
exchange and the technical artifacts that embody business rules.

Figure 6: Median usage scores (0–10 scale) of domain knowl-
edge acquisition strategies, ordered from least to most fre-
quently used.

Secondary and Context-Dependent Strategies. A second tier
of strategies includes support from mentors and managers, partici-
pation in meetings, and the observation of peers, all with median
scores between 7 and 8. While still frequent, these strategies show
greater dispersion in their adoption (Figure 7). This variability sug-
gests that while social support is important, its availability and
intensity are not uniform across the sample.

In contrast, strategies often associated with formal onboarding-
such as "Internal documentation" (median = 5) and "Formal training"
(median = 2), show remarkably lower usage. Even "AI tools" (me-
dian = 5), despite their current prominence in SE, do not appear as a
primary source for domain-specific context in this dataset. The least
utilized strategy, "Interaction with clients" (median = 3), suggests
limited direct interaction between developers and end-users during
the onboarding phase.

Consistency vs. Variability. The distribution analysis in Fig-
ure 7 reveals three distinct adoption patterns. "Task execution" is
the only strategy with consistently high usage across the entire
sample, representing a baseline across participants. In contrast, col-
laborative strategies (mentorship, meetings, peer observation) show

high medians but wide interquartile ranges, indicating that their
role in onboarding is highly situated. Finally, formal and externally-
oriented mechanisms (training, documentation, client contact) are
less frequent and also unevenly distributed, suggesting they are
used only in specific organizational contexts.

Key Finding RQ1.1. Domain learning during onboarding
is primarily driven by practical and social strategies, while
formal resources and AI-based assistance are used less
consistently.

5.2 RQ1.2: Influencing Factors on Acquisition
Strategies

The acquisition of domain knowledge is not a uniform process
but is significantly shaped by the interplay between individual
characteristics and organizational contexts. The Kruskal–Wallis
test revealed several statistically significant differences across these
factors, as summarized in Table 1. These results indicate that the
choice and intensity of learning strategies are highly sensitive to
the developer’s background and the environment in which they are
embedded.

The Kruskal–Wallis test revealed several statistically significant
differences across these factors. Table 1 presents the corresponding
p-values together with descriptive trends derived from the observed
groupmedians. These trends summarize the direction of the median
differences across groups and should not be interpreted as direct
outputs of the statistical test.

Table 1: Summary of statistically significant differences in
domain learning strategies across factors

Factor Strategy p Trend

Experience Mentor Support 0.034 Higher among less experi-
enced developers

Task Execution 0.001 Decreases with experience
Use of AI Tools <0.001 Decreases with experience
Observing Others 0.007 Peaks at intermediate experi-

ence levels

Company
Size

Formal Training <0.001 Higher in medium and large
organizations

Observing Others 0.001 Higher in medium and large
organizations

Internal Documenta-
tion

0.045 Higher in medium and large
organizations

Work Ar-
rangement

Formal Training 0.017 Higher in hybrid settings

Interaction with
Clients

0.023 Higher in on-site arrange-
ments

Observing Others 0.037 Higher in hybrid settings

Gender Mentor Support 0.038 Higher among female partici-
pants

Observing Others 0.041 Higher among female partici-
pants

ProfessionalMaturity and LearningAutonomy. Professional
experience is the factor associated with the most extensive varia-
tions in strategy adoption. As developers progress in their careers,
there is a marked shift in how they engage with the domain. Less ex-
perienced developers exhibit a higher reliance on "Mentor support"
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Figure 7: Distribution of usage scores (0–10 scale) for domain knowledge acquisition strategies. Strategies are ordered by median
usage score.

and "Use of AI tools" (𝑝 < 0.001), suggesting a need for exter-
nal guidance to navigate initial uncertainty. In contrast, technical
seniority appears to foster greater autonomy, with a significant
reduction in the use of these support mechanisms. Interestingly,
"Observing other developers" follows a non-linear trajectory, peak-
ing at intermediate experience levels (Figure 8). This suggests a
transitional phase where developers are socially integrated enough
to learn through observation but still lack the full autonomy of
senior roles.

Figure 8: Median usage of domain knowledge acquisition
strategies across experience levels (only statistically signifi-
cant strategies are shown).

Organizational Scale and Structural Support. The scale of
the organization is associated with the reported availability and use
of structured learning resources. Medium and large organizations
provide an environment significantly more "structure-heavy," with
higher utilization of "Formal training," "Internal documentation,"
and "Peer observation" compared to smaller firms (𝑝 ≤ 0.001). This
indicates that the acquisition of domain knowledge in large-scale
corporate settings is mediated by established knowledge manage-
ment processes and formal onboarding programs that are often
absent or less mature in micro and small enterprises.

Work Arrangement and Social Dynamics. The physical and
digital environment in which onboarding occurs shapes the nature
of social and client interactions. "Interaction with clients" is signifi-
cantly more prevalent in on-site settings (𝑝 = 0.023), highlighting
that physical presence remains a facilitator for direct business ex-
posure. Conversely, hybrid arrangements appear to offer a unique
balance, showing higher levels of "Formal training" and "Peer obser-
vation" compared to strictly remote or on-site models. This suggests
that the hybrid context may encourage a more deliberate use of
both formal and social learning mechanisms. Finally, gender differ-
ences were identified in "Mentor support" and "Observing others,"
both more prevalent among female participants (𝑝 < 0.05), pointing
toward potential variations in social learning preferences.
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Key Finding RQ1.2. Domain learning strategies vary
across onboarding contexts. Less experienced developers
rely more on guided and AI-supported learning, while
organizational context shapes access to domain-learning
opportunities.

6 Discussion
Our survey captures developers’ reported reliance on learning
strategies, rather than the cognitive processes involved in domain
knowledge construction or the effectiveness of each strategy. This
distinction is important when interpreting the findings. The results
suggest that domain onboarding is less a matter of choosing among
strategies and more a matter of accessing business rationale in
practice. Developers rely on the learning resources made available
by their career stage, team routines, organizational scale, and work
arrangement.

The results indicate that business domain knowledge is not typ-
ically acquired as a prerequisite for work, but through work it-
self. Developers begin contributing while still lacking a complete
understanding of the domain, progressively constructing this un-
derstanding through tasks, interactions, and artifacts. While prior
onboarding research has emphasized task execution as a mech-
anism for becoming productive [22, 40], our findings show that,
when the learning target is business domain knowledge, these same
mechanisms also serve as the primary means for inferring business
rules, assumptions, and rationale embedded in the system.

This reveals a tension in how onboarding is commonly structured.
Formal mechanisms such as training and documentation are often
designed to reduce uncertainty [3, 7], yet they were not reported
as primary sources of domain learning in our data. This does not
imply that such mechanisms are irrelevant, but rather that they
are insufficient to convey the contextual and tacit dimensions of
domain knowledge, particularly the reasoning behind business rules
and decisions. This interpretation aligns with prior work on tacit
knowledge transfer [34, 40], reinforcing that domain understanding
depends on situated engagement rather than on explicit information
alone.

The centrality of task execution also complicates a common as-
sumption in onboarding: that newcomers can be prepared first and
then safely exposed to real work. Our results suggest the opposite.
Onboarding into the business domain occurs under conditions of
partial understanding, where developers must act before they fully
know how to interpret the domain. This finding reinforces Ju et
al.’s view of tasks as important units of onboarding [22], but it
also introduces a distinction that prior work has not fully explored.
Tasks may help developers become productive, but productivity
does not necessarily imply domain understanding. A developer may
learn where to change the code, which component to modify, or
how to satisfy an issue description without fully understanding the
business rationale behind the requested change. This distinction is
important because domain misunderstanding can remain hidden
when technical output appears correct.

Social interaction emerged as another key component of domain
learning, consistent with prior studies on collaboration, mentor-
ing, and feedback in onboarding [8, 17, 40]. However, our results

show that access to social learning is uneven. Mentorship, meetings,
and observation depend on team availability, work arrangements,
and local practices. As a result, onboarding should be understood
not only as an organizational process, but as a situated experience
shaped by the immediate team environment. Developers within
the same organization may have substantially different opportuni-
ties to access domain knowledge depending on the availability of
experienced colleagues and exposure to decision-making contexts.

The main analytical contribution of this study lies not only in
identifying which strategies are most frequently reported, but in
showing that reliance on these strategies varies across individual
and organizational conditions. This suggests that domain onboard-
ing should not be treated as a uniform experience: developers’
access to domain-related resources appears to depend on career
stage, organizational scale, and work arrangement.

This uneven access to support is particularly evident across expe-
rience levels. Less experienced developers reported greater reliance
on mentors and AI tools, suggesting that uncertainty increases
the need for guided and on-demand support, consistent with prior
research on onboarding [29, 38]. However, our findings also indi-
cate that support needs are not static. As developers accumulate
experience, the usefulness of different strategies changes. Obser-
vation, for instance, may be limited at early stages due to lack of
context, but becomes more meaningful as developers develop a pre-
liminary understanding of the system and domain. This suggests
that onboarding strategies should be sequenced rather than offered
uniformly.

The results also highlight the role of work arrangement in shap-
ing access to domain knowledge. Remote and hybrid settings can
support flexibility but may reduce incidental learning and direct
exposure to stakeholders, consistent with prior research on dis-
tributed onboarding [9, 20, 31]. Our findings extend this view by
showing that the impact is not only social, but also epistemic. With
fewer opportunities to interact with clients or domain experts, de-
velopers rely more on mediated representations such as tickets,
documentation, code, and peer explanations. While useful, these
sources can filter or simplify the underlying business reasoning,
increasing the risk that developers learn how the system works
without fully understanding why.

The use of AI tools introduces another tension. AI appears to
function as an accessible first line of support, especially when col-
leagues or mentors are not immediately available, reducing friction
during task execution and helping developersmove forward [24, 33].
This is particularly relevant for less experienced developers. How-
ever, our findings suggest that AI-supported learning should be
interpreted cautiously. While AI can support operational under-
standing, such as terminology, code behavior, or generic business
concepts, it does not reliably provide access to organization-specific
business rationale, including historical decisions, stakeholder pri-
orities, or tacit exceptions, unless these are explicitly represented
in accessible artifacts. As a result, AI may accelerate action with-
out necessarily deepening domain understanding. This distinction
indicates that faster access to explanations does not automatically
translate into more effective domain learning.

The findings challenge a purely structured view of onboarding.
Business domain learning does not appear to function primarily
as a linear transfer of knowledge from organization to newcomer.
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Instead, it unfolds as a situated and uneven process in which devel-
opers construct understanding through real tasks, social mediation,
technical artifacts, and available support. This interpretation helps
explain why increasing the amount of training or documentation
alone may not solve the problem. The core issue is not only whether
information exists, but whether developers can connect that infor-
mation to concrete work, stakeholder reasoning, and the history of
decisions embedded in the system.

For practice, these results suggest that onboarding should be
centered on guided participation in real work rather than rely-
ing primarily on formal mechanisms. Organizations should con-
nect technical tasks to business explanations, for example through
domain-aware mentorship, explicit rationale in tickets and reviews,
and exposure to stakeholder discussions. The goal is not to eliminate
uncertainty, but to support developers while they make sense of
the domain through work. To translate these findings into practice,
Table 2 maps each observed dependency pattern to an onboarding
risk and a corresponding intervention. Rather than prescribing a
single onboarding model, it links observed patterns of strategy use
to risks that emerge when developers must learn domain ratio-
nale through tasks, artifacts, and social interaction under different
contextual conditions.

Table 2: Context-sensitive domain onboarding guide
grounded in RQ1.1 and RQ1.2

Context (Evi-
dence)

Onboarding Risk Operational Implication

Less experi-
enced develop-
ers

Higher dependence on external
guidance to interpret domain
concepts

Pair initial tasks with domain-aware
mentors [8, 22] and make business ra-
tionale explicit in tickets and code re-
views to increase the visibility of domain
knowledge during onboarding.

More ex-
perienced
developers

Domain knowledge may remain
implicit when learning relies pri-
marily on autonomous task exe-
cution

Introduce domain understanding check-
points beyond technical delivery and en-
courage explicit knowledge sharing prac-
tices [40].

Large organiza-
tions

Structured resources may be dis-
connected from real task exe-
cution (RQ1.1: low reliance on
training/documentation)

Link training and documentation to real
cases, historical decisions, and business
exceptions [21]

Small organiza-
tions

Lack of structured support in-
creases reliance on informal and
uneven learning processes

Introduce lightweight domain artifacts
(e.g., glossary, stakeholder map, criti-
cal rules) to stabilize access to domain
knowledge [15]

Remote work Reduced access to mentoring
and rich communication oppor-
tunities may limit exposure to
domain knowledge

Schedule explicit domain sessions and
document decision rationale in shared
channels [6]

Hybrid / on-site
work

Learning opportunities exist but
may remain implicit or unevenly
leveraged

Use shadowing, stakeholder meetings,
and business process walkthroughs to
make domain learning explicit [5]

For research, this study establishes a descriptive understanding
of how developers rely on different strategies to acquire domain
knowledge during onboarding. The next step is to move beyond
usage and investigate what these strategies actually produce in
terms of learning outcomes.

Future work should examine how different strategies contribute
to distinct forms of domain understanding, and under which condi-
tions they are more or less effective. This includes not only eval-
uating individual strategies, but also how they are combined and
sequenced throughout the onboarding process.

This study relies on self-reported data, which captures perceived
use but not actual behavior or learning outcomes. Advancing this
line of research requires observational and longitudinal studies
that connect onboarding practices to concrete indicators of domain
understanding and its impact on technical decision-making.

The increasing use of AI tools introduces a critical open question.
While AI can support task execution, it remains unclear whether
it reduces the need for domain knowledge or makes it even more
important for interpreting and validating generated outputs. Under-
standing this shift is essential for explaining how domain knowl-
edge is constructed and sustained in contemporary software devel-
opment.

7 Threats to Validity
We discuss threats to validity following the classification proposed
by Wohlin et al. [42]. As this study is based on a cross-sectional
survey with self-reported data and non-probabilistic sampling, the
findings should be interpreted as evidence about reported prac-
tices and perceived use of domain knowledge acquisition strategies,
rather than as causal or statistically representative claims about the
entire population of software developers.

Construct Validity. Construct validity concerns whether the
study instruments adequately capture the concepts under investi-
gation. In this study, business domain knowledge acquisition was
operationalized through a set of learning strategies derived from
prior work on onboarding, workplace learning, tacit knowledge
transfer, and SE practice. These strategies covered experiential,
social, structured, and self-directed forms of learning. However,
domain knowledge is a complex and context-dependent construct,
and no single survey item can capture all aspects of how developers
understand a business domain.

A related threat is that participants may have interpreted some
strategies differently depending on their organizational context. For
instance, “mentor support” may refer to a formal mentor in some
companies and to occasional guidance from a senior colleague in
others. Similarly, “interaction with colleagues” may involve differ-
ent levels of depth, from quick technical clarification to sustained
explanation of business rules. Tomitigate this threat, the instrument
was reviewed internally and piloted with experienced professionals
before deployment. Nevertheless, variation in interpretation can-
not be fully eliminated and should be considered when reading the
results.

Another construct validity threat concerns the use of self-reported
measures. Participants rated how frequently they used each strat-
egy during onboarding, but these responses reflect their perceptions
and recollections rather than directly observed behavior. This is
appropriate for the purpose of understanding developers’ reported
onboarding experiences, but it may be affected by recall bias, social
desirability, or differences in how participants evaluate frequency
of use. To reduce this risk, responses were anonymous, all strategy
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items used the same scale, and the analysis focused on aggregate
patterns rather than individual claims.

Importantly, frequency of reported use should not be interpreted
as evidence of effectiveness. Highly reported strategies may be
more accessible rather than more effective, while less frequently
reported strategies may still be valuable when available. Therefore,
the findings characterize reliance on strategies rather than their
learning outcomes.

Internal Validity. Internal validity concerns whether the ob-
served results can be attributed to the phenomenon under study
rather than to uncontrolled factors. Since this study adopts a cross-
sectional survey design, the results indicate associations and dif-
ferences in reported strategy use, but they do not support causal
claims. For example, differences across experience levels or work ar-
rangements should not be interpreted as evidence that these factors
directly cause changes in domain learning strategies. They indicate
patterns that require further investigation through longitudinal or
qualitative studies.

The filtering procedure also affects internal validity. We included
only participants who reported having no or low prior business do-
main knowledge when joining the project. This criterion strength-
ens alignment with the research objective, because the study fo-
cuses on developers who had to acquire domain knowledge during
onboarding. However, prior domain knowledge was self-assessed,
and participants may have used different standards to classify their
initial familiarity. To mitigate this threat, the analysis treated this
criterion as a practical filter for identifying the target population
rather than as an objective measurement of domain expertise.

Data quality was supported through cleaning procedures and
the exclusion of responses that did not meet the inclusion criteria.
All survey questions were mandatory, except for an optional open-
ended field, which reducedmissing data. The statistical analysis was
also aligned with the characteristics of the data: strategy variables
were treated as ordinal measures, normality was assessed, and non-
parametric tests were used when comparing strategies and groups.

External Validity. External validity concerns the extent to
which the findings can be generalized beyond the studied sam-
ple. The survey used non-probabilistic sampling through profes-
sional networks and groups, which may introduce sampling bias.
Therefore, the results should not be interpreted as statistically rep-
resentative of all software developers in Brazil or other countries.
Instead, they provide exploratory evidence about how a diverse
set of Brazilian developers reported acquiring business domain
knowledge during onboarding.

Although participants came from all Brazilian regions, the sam-
ple was unevenly distributed and concentrated in the South. The
sample was also predominantly male, which limits the strength
of conclusions about gender-related differences. In addition, some
organizational contexts, such as large companies and technology-
oriented sectors, were more represented than others. These charac-
teristics may influence the availability of strategies such as formal
training, documentation, mentoring, and client interaction.

The study intentionally focuses on developers with limited prior
domain knowledge. This decision increases the coherence of the
analysis, because it isolates the situation in which domain learning
is most relevant during onboarding. However, it also restricts the
applicability of the findings. Developers who join projects with

medium or high prior domain knowledge may rely on different
strategies, face different challenges, or require less support. Future
studies should compare these profiles to examine how prior domain
familiarity changes onboarding needs.

Conclusion Validity. Conclusion validity concerns the reliabil-
ity of the inferences drawn from the data. The study used standard-
ized items, a consistent response scale, and statistical procedures
appropriate for ordinal and non-normally distributed data. The use
of medians and non-parametric tests reduces the risk of drawing
conclusions based on assumptions that are not supported by the
data distribution.

Nevertheless, the interpretation of statistical patterns requires
caution. The survey captures the reported intensity of strategy use,
but it does not measure the effectiveness or quality of learning
produced by each strategy. Furthermore, AI tools were treated
as a broad category, preventing conclusions about the effects of
specific AI technologies on business domain learning. Therefore,
the discussion interprets the results as evidence of reported use and
variation rather than as direct evidence of learning outcomes or
the effectiveness of particular approaches.

To improve interpretive reliability, the initial analysis was con-
ducted by the first author and reviewed by the remaining authors.
Disagreements were discussed until consensus was reached. Al-
though this procedure does not eliminate researcher judgment, it
reduces the likelihood that the findings depend on a single inter-
pretation of the data.

8 Conclusion
This study investigated which strategies software developers report
using to acquire business domain knowledge during onboarding
and how the use of these strategies varies across individual and
organizational contexts. Based on a survey with 257 software devel-
opers in Brazil, the results show that domain learning is primarily
experiential and social, especially task execution, interaction with
colleagues, and reading code or architecture artifacts. In contrast,
formal training, internal documentation, customer interaction, and
AI-based assistance were reported less consistently.

These findings position business domain knowledge as a dis-
tinct and situated dimension of developer onboarding. The main
lesson is that domain understanding is rarely acquired before work
begins; it is constructed through work, but only when tasks, arti-
facts, peers, and stakeholders expose the rationale behind system
behavior. Consequently, onboarding practices should verify domain
reasoning instead of treating productivity as evidence of domain
understanding.

Future work should examine how different combinations and
sequences of strategies contribute to actual domain understanding
over time, especially as AI tools become part of onboarding. This
requires qualitative and longitudinal studies capable of connecting
reported strategy use to concrete indicators of domain reasoning
in software decisions.

Artifact Availability
The replication package associated with this study is available:
Zenodo repository.

https://zenodo.org/records/20027200?preview=1&token=eyJhbGciOiJIUzUxMiJ9.eyJpZCI6ImJiYjJhNDFhLWFlNDYtNGIyZi1hNDRkLTc1YTFhNjVmY2UzOCIsImRhdGEiOnt9LCJyYW5kb20iOiI2NTY0N2JhMjAxZGQ4NmE0YjcwMjdkMDI3MDUwMTE1YyJ9.humPnVj7JQT-gbfmL76Q4XstUMPUKeDfezCkS1HOz5GRQ8FlWazBfL1BmHaGu-HLq6ibLoMoFVVDN1z3u_iNUg
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