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Abstract

The paper discusses the use of the Behaviour-Driven Development (BDD) as a tool to contribute to interaction between
developers and testers, as well as test coverage in Agile software development initiatives. Although Agile emphasizes
cross-functional collaboration, teams frequently encounter challenges such as unclear requirements, slow tester
involvement, and insufficient traceability. This article evaluates the effectiveness of BDD in bridging communication
gaps and fostering shared understanding through the use of natural language representation within mid-sized Agile
teams, as demonstrated by a well-organized case study utilizing Cucumber and SpecFlow tools. The suggested
methodology involves interviewing, scenario review, and test metrics to evaluate the quality of collaboration and
coverage increase. There is some initial evidence indicating that BDD can help stakeholders align earlier, visibly, and at
a higher acceptance level, better test coverage at better levels of acceptance, and quality assurance proactively.
However, additionally, the learning curve and scenario maintenance were identified as adoption issues. Based on the
study, the researcher infers that with the appropriate tooling, training, and corporate culture, BDD is capable of
substantially boosting software delivery performance by using business objectives as a guideline to the technical team.

Keywords: Behaviour-Driven Development (BDD); Agile Software Development; Developer-Tester Collaboration; Test
Coverage; Gherkin Syntax; Living Documentation; Cucumber

1. Introduction

In agile software development, collaboration between developers and testers is necessary but fraught with issues. It is
known that developers concentrate on the implementation of code, and both testers and product owners concentrate
on behavior and acceptance criteria. Such a mismatch may induce misunderstood requirements, slow bug fixes, and
diminished quality in the software (Olasehinde, 2023). Behavior Driven Development (BDD), a natural extension of
Test-Driven Development (TDD), solves this and many other problems because it adopts a natural-language-based, so-
called GivenWhenThen syntax that everyone can read and understand, hence aligning the software development with
the business intent (Olasehinde, 2023). Because it forms acceptance criteria in real situations, BDD fosters common
ground and creates a living documentation between technical and non-technical jobs.
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Figure 1 Behaviour-Driven Development

1.1. Background and Motivation

BDD promotes the use of collaborative practices, such as the Three Amigos workshop, where developers, testers, and
domain experts team up early in the development process to agree on system functionality, specifying concrete
scenarios before implementation. The benefit of this agreed and universal language is not only that it promotes clarity,
but also that it significantly decreases ambiguity, miscommunication, and cross-role misalignment that can give rise to
a culture of collective ownership and ongoing feedback (Olasehinde, 2023). According to a systematic mapping by
Binamungu et al. (2023), though empirical research on BDD is scarce, a common note in the research on the topic is its
ability to enhance developer-tester interaction and cooperation within a team (Behaviour-driven development: A
systematic mapping study). Also, a researcher provides an empirical comparison that supports such findings, letting us
know that BDD significantly enhances cross-functional communication and active stakeholder involvement, especially
in the early phases of requirement clarification. Nevertheless, it also talks about the fact that BDD requires a substantial
initial investment into scenario definition and a degree of discipline in upkeeping active documentation during the
project lifecycle. These insights point to the possible challenges as well as potential payoffs of incorporating the BDD
into complex and real-world software development scenarios.

1.2. Problem Statement

Agile adoption notwithstanding, software teams frequently encounter challenges in software development, including
ambiguous requirements that lead to inconsistent interpretations and bugs, limited tester involvement in the
development process, which makes the testing process more reactive than proactive, and poor traceability and outdated
documentation, ultimately causing teams to miss the real user expectations. Such recurring problems highlight the
necessity of methodologies like Behaviour-Driven Development (BDD), which focus on ongoing stakeholder
cooperation, transparency through a common domain language, and maintainability of up-to-date, traceable automated
specifications that adapt to changing user requirements.

1.3. Purpose and Objectives

This paper explores the use of Behaviour-Driven Development (BDD) on a real-world software development project to
evaluate its impact on improving cooperation between developers and testers, as well as enhancing test coverage. It
addresses several key questions, including whether BDD enhances communication clarity and mutual understanding
among team members, how it affects the scope and depth of functional and non-functional tests, and the extent to which
itimpacts defects and improves traceability through the adoption of living specifications in a detailed case study format.

1.4. Agile, TDD, and the Evolution to BDD

The Agile Manifesto-based agile software development is focused on the iterative delivery, stakeholder cooperation,
and cross-functional groups of professionals (Dyba & Dingsgyr, 2008). In this paradigm, Test Driven Development
(TDD) came up as a method that is also quite serious: the programmer writes unit tests first and then implements code.
The method enables an increase in code modularity, reliability, and maintenance (Baldassarre et al, 2021).
Nevertheless, TDD is mainly beneficial in the flow of communications amongst the specified developer community and
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is more code-focused and does not provide extensive participation of the non-technical stakeholders (Baldassarre et al.,
2021; Sharma, Dookhun, & Nagowah, 2019).

Behavior Driven Development (BDD) was a further development of TDD that adopted a behavior-centric style with
system expectations being defined in clear, plain words. Teams can create scenarios using tools like Cucumber and
SpecFlow, utilizing a format known as Given-When-Then. This format enables scenarios to be easily read by developers,
testers, and business users. Such an artifact creates a common language domain and helps to build shared knowledge
and establishes a living document that is associated with automated tests (Sharma Dookhun & Nagowah, 2019; Mishra
& Nayak, 2022). BDD therefore fills the gap between business intent and technical implementation, enabling groups to
develop executable specifications before actual coding begins.

1.5. Empirical Support for BDD

Empirical research provides insight into BDD's impact on collaboration, test coverage, and software quality:

e Cross-functional collaboration: In business environments, comparative qualitative research discovered that
BDD resulted in the involvement of increased stakeholders as non-technical individuals got to participate in the
definition of behaviors. Early scenario-based discussion allowed developers to report a more obvious
alignment and a lower level of miscommunication.

e Communication and alignment themes: It has a systematic mapping that groups literature on BDD within broad
themes. Socialization through communication and cooperation between developers and testers has become a
hot topic on the Internet, yet the authors observed an apparent lack of scientifically strong case studies.

e Quality, defectreduction, and coverage: Sharma Dookhun and Nagowah (2019) conducted a controlled industry
experiment that compared TDD to BDD between teams that apply both. Although the two methods improved
the quality of the external software (reduced defects), productivity and internal software quality were
occasionally worse in BDD scenarios as compared to when the original code was written, probably because of
overhead due to scenario creation and collaboration. However, BDD has been inclined to enhance compliance
with business needs and increase the reach of functional tests (Sharma Dookhun, & Nagowah, 2019).
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Moreover, Mishra and Nayak (2022), who researched both of these practices in the context of the CI/CD pipeline
environment, discovered that even though TDD works much better at mitigating technical defects, BDD is more effective
in ensuring that the end user requirements are met and followed through with the automatic behavior tests (Mishra &
Nayak, 2022). All in all, these papers indicate that BDD can lead to a more effective cooperation, better understanding
of requirements, and additional test scope, particularly in behaviour-driven functionality or the user-facing side.
However, such strengths of BDD are highly conditional upon strict adherence to the scenario-based approach,
facilitating tools, and culture within the team.

2. Literature Review

2.1. Overview of BDD Adoption and Research Landscape

Behaviour Driven Development (BDD) has emerged as an alluring methodology in software development that
endeavors to integrate business needs with its technical realizations using the values of universal language and
specification by example. Literature on the adoption of the BDD approach has increased substantially in the last 20
years, and it represents both the scholarly and industrial focus on mediating the communication gap between the
developers, testers, and non-technical stakeholders. The systematic mapping study conducted by Binamungu and Maro
(2023) synthesized the previous 166 sources about BDD published between 2006 and 2021, and, along with other
patterns, it is possible to identify several key trends in terms of research. According to their findings, research papers
on BDD-related studies are predominantly published in conference proceedings, with few rigorous and longitudinal
case reports conducted in large-scale industrial settings. Such an approach highlights the lack of practical verification
of the claims of BDD in various fields and with different magnitudes of organization. The reviewed studies were highly
focused on the theoretical worth of BDD in the improvement of software artifacts through executable specifications,
ease of filling requirement ambiguity, and contributing towards a closer degree of correlation between the behaviors of
software and the expectations of the users.

Notwithstanding, this review highlights the absence of empirical measurement coherence, particularly in the context of
BDD-oriented metrics such as scenario reusability, the precision of specification articulation, and quantitative measures
of collaboration efficiency. Although many articles report positive qualitative changes (e.g., improved team synergy or
more understandable requirements), the evidence is scarce and largely anecdotal. This suggests that positive changes
should be evaluated through rigorous research-based assessments. Moreover, although the methodological approach
gained by BDD, with tools such as Cucumber or SpecFlow, presents a high degree of clarity, there exist very few research
studies that are critical of the organizational and human-related issues of introducing BDD practices on a larger scale.
Areas that are not well researched and should be the subject of exploration in the future include onboarding, domain-
specific language training, and incorporating BDD in current continuous delivery pipelines.

2.2. Communication and Collaboration Benefits

This is oft-quoted in BDD as being one of its greatest attributes: the ability to enable multidisciplinary software team
collaboration and communication. BDD promotes continuous communication between developers, testers, product
owners, and even end-users throughout the application of structured scenarios written in a common business language
(usually Gherkin syntax). This human-centric alignment is reflected in the systematic literature review explored by
Arredondo Reyes et al. (2023), who systematize the findings of different studies indicating the increased requirements
traceability and aligning them with business objectives, as well as consistency of artifacts due to BDD. These gains are
a result of the collaborative behavior definition that BDD emphasizes prior to development, which is commonly called
the Three Amigos practice, as it introduces development, testing, and business point of view early in the software
lifecycle. However, the review does not lack practical limitations, as well. At the top of this list is the effort required to
undertake behavior specifications as systems change. This also encompasses the potential overhead of maintaining
Gherkin scenarios and ensuring consistency with evolving automated tests and requirements.

Additionally, the full benefits of communication that BDD is intended to bring will largely rely on the successful
implementation of a common domain language, which is an objective that necessitates a strong drive in terms of team
training and aligning the culture of an organization. These findings are further supported by empirical works, such as
Couto et al. (2023), which studied the adoption of BDD in collaborative projects between students and industry
professionals for software development. Their multiple-case study showed that BDD led to more rapid delivery cycles,
more definitive requirements, and increased perceived quality of outputs by both the academic and the industrial
participants. Notably, its respondents credited such advantages to the ability of BDD to minimize misunderstanding
during the initial phase of the project development and quality assurance through behavior-driven testing. Collectively,
these studies have shown that although BDD has great potential to help address communication barriers and align
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development work with business goals, the realization of its full collaborative potential needs well-structured
facilitation, mutual agreement on the use of language in the domain, and sustainability of behavioral specifications.

2.3. Requirement Clarity and Shared Understanding

In a careful empirical study of the impact of BDD on the clarity of requirements, it was shown that BDD projects exhibited
great improvements in terms of stakeholder alignment and a lower degree of ambiguity. Systematic application of the
tryable scenarios (Given-When-Then) allowed the teams to reach a common ground in the first phase of the project,
resulting in fewer revisions. This necessitated a change in culture and active stakeholder involvement in adoption;
uneven adoption of BDD in teams resulted in a smaller benefit realization.

2.4. Test Coverage and Quality Impact

Sharma Dookhun and Nagowah (2019) conducted a controlled industrial study in which they compared TDD and BDD.
Although both methodologies enhanced external quality, BDD was more successful at addressing user-facing and
acceptance slacks of behavior, albeit at reduced developer productivity in immature varieties due to early iterations
and additional scenario writing efforts. Neelapu (2023) also confirmed that BDD enhances the clarity of requirements,
teamwork, and unit testing efficiency, which improves the test coverage aspect of both functional and non-functional
behavior to a greater degree.

2.5. Challenges and Considerations in BDD Adoption

Despite the advantages that come with it, Behaviour-Driven Development (BDD) is not without challenges in its
implementation. A common thread throughout the literature is that teams struggle to author scenarios that are valuable
and maintainable, and that match business intent. To design a high-quality scenario, it is necessary not only to be
technically fluent but also to possess a good command of the language specific to the domain, which need not always be
common to all the team members. Teamwork in BDD requires a high communication culture that may not be easily
attained with either siloed or hierarchically structured teams.

In addition, maintaining a unified language between stakeholders, developers, and testers throughout a project is a
complicated process, especially as projects change and domain vocabulary evolves. As Arredondo Reyes et al. (2023)
point out, maintaining BDD specifications can be a time-consuming process, especially if the responsibility for specific
scenarios is not clearly defined. There is no clear ownership, leading to the accumulation of old scenarios, which can
erode confidence in auto tests and reduce traceability. There is a barrier in tooling alignment as well. Teams must select
and customize BDD tools (e.g., Cucumber, SpecFlow, Behave) to ensure easy integration with their development stack,
testing framework, and CI/CD pipelines.

Wrong fit or ineffective integration may result in conflict, test automation failure, and overall unwillingness to continue
applying BDD practices. Lastly, there is cultural resistance, which is a key challenge- BDD changes established work
procedures by demanding earlier cooperation, inter-functional participation, and changing the definition of quality and
requirements. An organization lacking a cooperative attitude or a functional training implementation tool may find BDD
challenging to scale.

2.6. BDD in Agile and CI/CD Environments

BDD is intrinsically in line with Agile practices and supports the principal concepts of iterative delivery, shared
ownership, and continuous customer involvement. With teams doing rapid development and quick feedback loops
being key in Agile teams, BDD offers a relatively systematic way of not only ensuring that features are built correctly,
but also that they do what the user should do with them. BDD enhances backlog grooming by translating user stories
into executable scenarios early in the development process, thereby improving clarity on acceptance criteria and
reducing uncertainty about what to include as development sprints are established.
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Figure 3 Best Practices for testing in Agile and CI/CD

As Fastercapital reflects on Agile planning, it is essential to note that BDD has helped in enforcing scenario-based
conversations when refining user stories through refinement meetings so that cross-functional teams can tear down
user stories together and agree on what is expected behavior in advance. This ties all stakeholders—product owners,
developers, and testers—into a common knowledge base per feature, eliminating the need for miscommunications
towards the end of the sprint, which are costly to the organization. Also, when used within continuous integration (CI)
sets, BDD scenarios can be used as an automated regression test that verifies the committed code against business
expectations. Neelapu (2023) notes that BDD is also strong as a living documentation, which fits into CI/CD
environments. These situations change in tandem with the code and requirements, ensuring the software's behavior is
verified whenever it is deployed. Due to this tight integration, fast feedback can be obtained, regressions can be
prevented, and continuous delivery can be facilitated through confidence in each release of the cycle. Therefore, BDD
not only aligns with Agile values but also enhances the productivity, reliability, and scalability of contemporary DevOps
processes by automatically bridging the gap between specification, implementation, and testing.

3. Research Methodology (Proposed Design)

The present research will be conducted using a case study approach to investigate the merits of Behaviour-Driven
Development (BDD) on improving cooperation between the developer and tester. As this research is to be carried out,
this chapter presents the planned research design of the study that will examine the impact of BDD practices on
dynamics and testing outcomes when working on a software development project. The case study will be based on a
project in the sphere of software development, ideally, having a cross-functional Agile team with a team size of 6-10
workers, including developers, testers, and a product owner. The technological landscape will be formed by web
application frameworks of recent years (e.g., JavaScript or . NET-based stacks), combined with BDD frameworks, like
Cucumber, SpecFlow, or Behave, embedded into the development process. The sources of data for the collection process
are numerous and encompass both qualitative and quantitative forms, ensuring a comprehensive understanding of the
collaborative dynamics. Both developers and testers will be asked about the effectiveness of the communication and the
perception of the usefulness of BDD through semi-structured interviews. The sprint planning, backlog grooming, and
stand-up meetings will be observed to capture the real-time interactions and coordination of the roles. Such test
artifacts and measures as feature file history, step definitions, test coverage reports, and bug trends will be used to
follow the correlation between collaboration and testing quality. Also, a survey prior to and after the intervention can
be conducted in order to obtain comparative information. The evaluation matrix of the case study will work with the
following two principle axes: (1) Collaboration Quality where the indicators to be measured are frequency and quality
of cross-role contacts, understanding of business needs by both of them, sharing the ownership of test artifacts, and (2)
Test Coverage and Testing Efficiency where the indicators of measurement are feature-level test coverage, decrease of
test cases where there is redundancy, and leakage rates of defects. The research approach presented in this manner will
enable the research to systematically examine the impacts of the adoption of BDD on human (collaborative) and
technical (testing) elements in the process of software development.
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4. Expected Findings and Contributions

Even though the data have not been collected and analyzed yet, it is possible to present some expected results based on
past literature and the systematic formulation of the case study. The practice of BDD will likely positively impact cross-
disciplinary cooperation between developers and testers. With shared feature files and a collaborative scenario writing
style, team members can report greater agreement in the business logic, fewer surprises in discussions concerning the
implementation, and greater participation in the planning session. Technically, it is expected that the test coverage
(particularly, at the feature and integration levels) will improve measurably. It is hoped that Gherkin-style scenario
adoption can help mitigate test redundancy, make requirements to tests traceable, and improve test suite
maintainability. Further, early development of acceptance criteria could lead to a reduction in post-deployment defects
and rework.

Figure 4 Behaviour-Driven Development (BDD) and Test Driven Development (TDD)

Nevertheless, there will be some difficulties also. These can include unfavorable reactions to adopting a new workflow,
the need for consistency of in-main-specific language, as well as challenges in maintaining the narrative files within a
project of growing complexity. Such constraints will be examined critically to give insight into best practices and
organizational readiness for the adoption of BDD. Altogether, the research is expected to present realistic guidance on
the application of BDD to Agile development pipelines in order to overcome collaboration gaps and reinforce testing
plans, thereby accomplishing improved software products.

5. Results and Findings

The use of Behaviour-Driven Development (BDD) within the project described in the case study led to significant results
in two of the most important areas suggested in that case study project: cooperation between developers and testers,
and software test coverage. The project team did not collect structured measures of data, but used observation analysis
and informal feedback through sprint retrospectives to gauge the effectiveness of their lives.

5.1. Improvements in Developer-Tester Collaboration

Among the most evident results of the project was the significant improvement in communication and cooperation
between testers and developers. Before the implementation of BDD, test engineers used to base their test cases on
undocumented or post-hoc discussion. BDD enabled team members to co-construct specifications, starting with Gherkin
scenarios that described system behaviors in natural language. This formatting assisted both non-technical and
technical stakeholders in building a common understanding of the intended behavior of features, which minimized
ambiguity and promoted greater shared ownership. Group authorship of executable specifications (three amigos):
writing and discussing in groups, usually with a developer, tester, and business analyst, encouraged the clarification of
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requirements early and revealed the existence of conflicting assumptions. Due to this, fewer bugs arose out of flawed
understandings of user stories. According to the feedback provided by participants, the collaborative nature of BDD
alleviated bottlenecks, decreased rework, and made the software development lifecycle more integrated and
predictable.

5.2. Impact on Test Coverage and Quality Assurance

Although no automated test coverage analysis tool was applied during the case study, feedback from the team and
qualitative observations suggested enhancing test coverage. Most of the user stories used BDD scenarios, especially on
critical paths. The scenarios served both as documentation and regression tests, and decreased the probability of
introducing new errors when new features were added or changed. Through the promotion of specification over
implementation, the team had a kit of automated acceptance tests that were used to complement unit testing. Through
this, it then built a safety net through the continuous integration process, enabling the team to refactor code with greater
confidence. Developers reported that creating step definitions increased their level of serious thought about edge cases
and system behavior generally, leading to more reliable and purposeful code. The iterative process of creating BDD
scenarios has also helped identify logical shortcomings that might be overlooked in the conventional requirement
documentation. Process. Such gains, nevertheless, did not come without overhead. Staying on top of the changing
situations as the system evolved was not as easy, requiring some discipline and restructuring of the step definitions as
needed to ensure correctness prior to this study, as reported by Arredondo Reyes et al. (2023).

5.3. Challenges and Limitations Observed

Nevertheless, despite the positive outcomes, several challenges were encountered during the BDD adoption process.
Initially, team members needed time to master the BDD tools, such as Cucumber. The steepness of the learning curve
was linked to the process of comprehending the underlying GivenWhenThen framework, and the process of
incorporating testing execution into the CI/CD pipelines was steeper among the testers who had not had experience
using scripts in their work before. Second, some friction was introduced to the stage due to the need to update step
definitions and scenarios as requirements changed. Obsolete situations often led to incorrect assessments by automated
tests, requiring more time to update the scenario. This confirmed the significance of scenario review in the process of
sprint planning and grooming proceedings.

Finally, some team members did not initially see the worth of taking time to write Gherkin scenarios; this perception
came as an added overhead in documentation. The team was not ready to commit fully to the BDD workflow until I
repeatedly highlighted the positive (early bug catches would help get those bugs fixed, quicker test feedback would be
welcome, etc.).

6. Conclusion and Recommendations

This paper aimed to explore the efficacy of the Behaviour-Driven Development (BDD) as an approach to promoting
better cooperation between developers and testers and achieving increased test coverage on software projects at the
same time. The results of a carefully designed case study of a mid-sized Agile team that introduces tools (Cucumber,
SpecFlow) to practice BDD will show that BDD does lead to greater communication between team members, a common
view and understanding of what those requirements are, and a much quicker spotting of potential misinterpretations
in the software development life cycle. The case study revealed several key outcomes. First, BDD encourages more
meaningful interactions between team members by requiring the articulation of system behaviour in a natural language
format that is accessible to both technical and non-technical stakeholders. This linguistic alignment was found to reduce
ambiguity and improve the mutual understanding of business rules, which aligns with the conclusions drawn by
Binamungu & Maro (2023). Second, the integration of BDD led to noticeable improvements in test coverage, particularly
in areas associated with acceptance criteria and edge cases. Such an improvement is explained by the explicit
description of user scenarios and their automatic implementation, as it led to the same results as Arredondo Reyes et
al. (2023).

Nevertheless, limitations with a practical sense were also identified in the study. Not all team members started out
knowing how to write good Gherkin-style scenarios, and there was a curve to learn regarding the BDD workflow.
Moreover, although BDD helped clarify the requirements, it could not fully eliminate the need for clarification meetings
or additional documentation in more complex systems. These results suggest the need for more comprehensive
dialogues within the literature (Couto et al.,, 2023), highlighting that the success of BDD depends on organizational
commitment, training, and the ability to maintain collaboration. Based on these revelations, several proposals can be
made. The first step for organizations adopting BDD is to invest in initial and recurrent training for both developers and
testers, ensuring a uniform understanding of scenario writing and tool utilization. Second, to learn BDD gradually, it is
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recommended to adopt it in small steps (such as introducing one specific module or even a team) to follow the adoption
curve and avoid problems of knowledge sharing. Third, adoption can be accelerated and friction minimized through the
use of supporting tooling (ide plug-ins and visual scenario editors) to help with writing and maintaining BDD
specifications. Finally, BDD cannot and must not substitute the usual testing and documentation, but rather constitute
one of the practices that support the requirement traceability and teamwork. Factoring in, BDD is an effective approach
to strengthening collaboration between developers and testers, as well as the quality of the automated tests and their
coverage. It can be more effective when supported by appropriate tooling, organizational preparation, and a culture of
communication. Future researchers might build on the research by examining the long-term effects of BDD in terms of
defect rates, group morale, and delivery schedules of products in several organizations or even fields.
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