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Abstract— Software development is immensely dependent on knowledge. Thus, software
development organizations line up knowledge management (KM) to realistically apply the
knowledge and renovate solutions for addressing challenges through the different stages of
software development. KM facilitates these organizations to obtain and maintain a competitive
advantage, specifically from the perspective of agile software development, wherever it nurtures
collaboration and management among collocated or cross-functional development teams.

The focus of this study is to investigate knowledge sharing in agile software projects and to
identify the KS strategies and practices employed by agile teams and practitioners in the software
development environment. A conceptual framework has been proposed to facilitate knowledge
sharing within both collocated and distributed agile teams. This framework draws upon
established theories and practices from knowledge management, organizational behavior, and
agile methodologies. It presents a structured approach to understanding and addressing the
various factors that influence knowledge sharing within agile teams. The conceptual framework
covers elements such as communication, knowledge repositories, iterative development, customer
collaboration, and engineering practices.

In essence, this paper acts as a valued source for researchers, practitioners, and software
development teams pursuing to enhance knowledge sharing in the agile context. By implementing
the potential elements of the conceptual framework, organizations can unlock new possibilities
for efficient knowledge transfer, collaboration, and innovation, ultimately driving the success of
agile software development projects in an increasingly dynamic and technologically advanced
world.

Index Terms— first term, second term, third term, fourth term, fifth term and sixth term.

l. INTRODUCTION

In the present dynamic scenario, software development organizations must acclimatize their both tangible and
intangible resources to be agile and robust to cope with the need to develop rapidly (Sepashvili, 2020). A well-
organized Knowledge sharing process facilitates dynamic capabilities to enhance performance (Cyfert et al., 2021;
Demigha & Kharabsheh, 2019; Michailova & Zhan, 2015). The traditional software development methods are apt
for the systems that must be developed in phases i.e., the next phase begins when the previous phase ends. In the
present scenario, the necessities and goals of the software projects are so frequently altered that the exhaustive
documentation becomes rapidly inappropriate and is a hurdle in project development (Huie et al., 2020). For
instance, extensive documentation is given lesser significance as compared to software development. This leads
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to the condition where experience is the primary source for knowledge use and maintenance instead of
comprehensive documentation (Gheorghe et al., 2020).

In agile software development documentation focuses primarily on the knowledge sharing that directly happens
within local or distributed teams when various project events are conducted. This leads to several challenges for
organizational knowledge management and sooner or later may affect the dynamic and innovative capability of
the organization (Huie et al., 2020). Agile development predominantly promotes verbal communication and counts
on the experiences of practitioners (Alsagga et al., 2020). Hence, in agile development tacit or conceptual
knowledge is prioritized over explicit knowledge that can be easily lost as it is present only in the mind of team
members and stakeholders (de Castro et al., 2021; Gamble, 2020). The sharing of explicit knowledge is easier as
it is communicated and encoded in an email, book, or any other electronic media, etc. However, tacit knowledge
sharing is subjective to individual attributes such as trust, motivation, individual perception, etc. (Cho et al., 2020).
As a result, organizations are facilitating knowledge sharing by making it a key component of their policies,
boosting innovation, and sharing proficiencies among members of the team (Sardjono, 2020).

We are focused on the following research questions:

1. How do development teams share knowledge in an agile software project?

2. What factors influence sharing knowledge in an agile software project?

The paper is structured as: Section 2 includes the background work. Section 3 describes the strategies adopted by
software development teams for knowledge creation followed by a detailed discussion of how knowledge sharing
is facilitated among team members and proposes a conceptual framework to share knowledge in section 4. Section
5 concludes the paper along with a brief account of future work. We are requesting that you follow these guidelines
as closely as possible.
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Il. BACKGROUND WORK

Agile approaches have been adopted to foster team management, productivity, and knowledge sharing. Agile
practices such as pair programming, release and sprint planning, customer collaboration, cross-functional teams,
daily scrum meetings, and project retrospectives facilitate agile teams in knowledge sharing (M. Razzak et al.,
2014). On the other hand, if the agile teams are distributed sprint planning, daily scrums, sprint reviews, and project
retrospective meetings are practiced (Dorairaj et al., 2012). In literature, researchers have presented diverse views
on knowledge sharing. Ghobadi and Mathiassen (2016) have proposed an empirical model for managing
knowledge-sharing risks in agile software development (Ghobadi & Mathiassen, 2017). The model suggests
conceptions and practices for evaluating a project’s knowledge-sharing risk profile and expressing a complete
resolution approach for risk mitigation. The outcomes reveal how various knowledge-sharing risk management
profiles affect project performance outcomes. Moe et al. (2016) discuss the enablement of knowledge sharing in
virtual teams (Moe et al., 2016). They have presented a discussion on the usage of the framework for facilitating
shared knowledge employed for the distributed virtual agile team in a Product Centre at DNV GL. Waheed et al.
(2019) highlight documentation and knowledge vaporization problems in distributed software development teams
and propose a framework to deal with the stated problems. The proposed framework is evaluated through an
industrial case study and concludes by evaluating the proposed framework using a SUS questionnaire and thematic
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analysis that enhances knowledge sharing (Waheed et al., 2019a). Nielsen, Winkler, and Norbjerg (2017) have
also proposed a framework for knowledge sharing in the DevOps domain for small and large IT organizations.
The framework is helpful in knowledge sharing between the Dev and Ops teams (Nielsen et al., 2017). Cram and
Marabelli (2018) in their study have investigated the benefits of knowledge sharing in projects that use both
traditional and agile development approaches. Their findings show that the implementation of a hybrid approach
permitted the project to exploit the traditional practices that were functioning fine, disable techniques that were
floundering, and explore the usage of agile practices in particular capacities (Cram & Marabelli, 2018). Imam and
Zaheer (2021) have studied the influence on project success of knowledge sharing and cohesion. The outcomes of
the study reveal amplified project success with shared leadership, cohesion, and knowledge sharing (Imam &
Kashif, 2021). Similarly, Raziq et al. (2020) have shown the mediating role of knowledge sharing on project
success and organizational structure (Raziq et al., 2020). Few other studies in the literature have comprehensively
discussed the facilitators and barriers to knowledge sharing (Ali Ekber Akgiin Halit Keskin Hayat Ayar Zeki
Okunakol, 2017; Karagoz et al., 2020; Khoza, 2017; Prabodha & Vasanthapriyan, 2019). Hence, we can infer the
significance of knowledge sharing in different dimensions of agile software development.

I1l. KNOWLEDGE-SHARING PRACTICES IN AGILE SOFTWARE DEVELOPMENT TEAMS

Agile software development is the process in which self-organizing and cross-functional teams work to develop
software solutions. Several agile methodologies have come into existence as Scrum, Kanban, Extreme
programming, crystal methodology, etc. Each method characterizes a specific type of agility; however, these
methods are complementary to each other in managing software development. Next, we review the agile practices
that are prevalent in literature, nevertheless, without centering on one explicit agile method.

Knowledge sharing in agile development processes is facilitated by various practices such as release and iteration
planning, pair programming and pair rotation, on-site customers in the case of XP (Beck, 2000) daily Scrum
meetings, cross-functional teams, and project retrospectives in Scrum. The developers and on-site customers share
knowledge related to commercial aspects and requirements by using release and iteration planning. At the
inception of the project release planning meeting is organized and the project schedule is prepared by breaking the
project into smaller iterations and releases. When an iteration begins developers and customers decide the course
of action for starting few weeks. As a result of the discussion developers break features into tasks and estimate the
efforts required for accomplishing each feature. To predict whether the developers can complete the work proposed
by the customer in the upcoming iteration the available working hours in the forthcoming iteration and velocity
are taken into consideration. When both customers and developers agree, and no renegotiation must be done a
detailed requirement analysis is carried out and a development team member works on the implementation of a
feature. The face-to-face interaction between developers and customers enhances trust and thus assists developers
in better understanding the requirements. The feedback is directly from customer representatives, so it is better
when compared to information exchanged or retrieved through documents.

The development team is cross-functional however it does not mean that all the team members can perform each
other’s tasks or no two team members can have intersecting abilities. A T-shaped individual knowing broader, and
specialized fields is preferred. In addition, rapid iterations, and demonstrations of the developed software to the
customers expedite clearing misinterpretations. Another agile practice of pair programming is a vital way of
knowledge sharing. Pair team members' designs and look at a piece of code to sort out the problems and at the
same time enhance understanding. Often the pairs are rotated as recommended in XP, to widen the influence and
share both explicit and tacit knowledge between the pair. This consists of task-related knowledge, contextual
knowledge, and social resources. Recently, in a few years mob programming, a substitute for pair programming
has developed where the entire team works on designing, coding, and testing together focusing on resolving the
same problem at the same time.

An additional way to share knowledge about implementation is peer review of change sets i.e., code review.
Debating change sets through pull requests is an innovative way to comprehend new attributes added to the system,
checking coding standards and whether the alterations follow architectural principles. One could contend that code
reviews are done simultaneously when doing pair and mob programming, however, having a conversation when
integrating changes brings up a considerably changed focus.

The pair and the mob programming sessions enable communication in a pair or a group, daily Scrum meetings are
amongst the best ways to ease communication in the whole team. In daily scrum meetings, work has progressed
ever since the last meeting is discussed along with the aims set for the day. The team members also discuss their
task-related complications and give recommendations to the teammates related to their tasks. Daily scrum meetings
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are the best way to keep teammates updated about one’s work. In addition, it also educates each other about the
expertise of teammates and boosts regular communication. Teammates come to know whom to interact with when
they need information while working on the inexperienced parts of the system. In the cross-functional agile teams’
collaboration and knowledge sharing are better which leads to reduced product development time.

Some of the agile methods support constant learning as project retrospectives that help to identify the factors that
are facilitators and barriers to the ongoing development process. The phases where the teams come across barriers
as overlong stand-up meetings. In cases where team members face obstacles in the current process, such as lengthy
stand-up meetings, retrospectives offer the chance for the problems to be conferred and tackled all through the
development rather than at the end of the project.

IV. A CONCEPTUAL MODEL TO FACILITATE KNOWLEDGE SHARING

Information sharing and continuous communication among the team members of an agile software development
project are important. Both formal and informal communication facilitate information sharing among agile team
members. Review meetings and software requirement specification documents foster formal communication,
however informal communication is enabled through emails, telephone calls, video calls, face-to-face meetings,
etc. (Ahmad et al., 2018). The face-to-face meetings enhance trust among team members (Huri et al., 2019) and
thus improve the software development process and product. Agile development needs frequent communication
and sharing of information among team members and clients. In addition, agile development involves internal
communication between project leads and developers and external communication between clients and developers.
Another way for knowledge sharing is technical forums that are like communities of practice meant to build
connections among development team members to assist speedy problem solving and decrease the time of
development as the team members are not trapped on regular matters. Technical forums have been reported to
support knowledge sharing among large-scale team members (Ahmad et al., 2018; Khalil & Khalil, 2020a).
Moreover, teams use Kanban and Scrum boards for both local and distributed teams to share knowledge (Khalil
& Khalil, 2020b). The studies in the literature consider communication as a significant practice for knowledge
sharing in agile software teams (Ahmad et al., 2018; Batra et al., 2019; Waheed et al., 2019b).

Although in agile development interactions are more relied on when compared to exhaustive documentation,
knowledge repositories are significant in the process of development. Knowledge repositories capture, store,
retrieve, reuse, and share knowledge automatically as an online database. To enhance client and development team
interactions knowledge repositories support knowledge sharing regarding the product under development as it is
manageable, adaptable, and heterogeneous. The organizations use tools such as wikis for data storage and sharing,
this permits information access on former projects hence improving knowledge sharing between agile teams.
Knowledge repositories also decrease training costs as explicit knowledge on prior projects is available that
prevents the repetition of the same inaccuracies in future projects. Among the distributed locations repositories
like JIRA, Wiki, Confluence, GitHub and Redmine, etc. are used. These types of repositories provide efficient
mechanisms to access codified knowledge. Many studies in the literature consider knowledge repositories
significant for knowledge sharing (M. A. Razzak & Ahmed, 2014; Tams et al., 2020).

The knowledge-sharing initiatives are supported by Agile practices of regular communications and feedback.
Furthermore, the developers promptly exchange and bring together their ideas and pass on best practices and
codified knowledge. This needs a decent IT infrastructure that is facilitated as an element of knowledge
management initiatives to foster informal interaction to enhance network development. The IT tools are essential
for agile engineering practices (unit-testing and continuous integration) specifically while development events are
performed in geographically distributed locations. Hence, agreeing with the view of researchers, this study also
considers engineering practices to support knowledge sharing in agile software development (Khalil & Khalil,
2020b; Ramesh et al., 2010; Singh et al., 2014).

The agile methodology uses iterative development (Khalil & Khalil, 2020b). The iterative development activities
such as iteration planning meetings, daily meetings, sprint review meetings, pair programming, quality function
deployment, retrospective meetings with the customers, unit testing, and continuous integration are conducted by
agile teams to support knowledge sharing. In addition, story cards are presented on the boards in the workspace.
The stakeholders and developers also perform brainstorming sessions to discuss challenges and enhance the
process of development. In the iterative planning meeting with the customer, functional requirements are
discussed. Pair programming and engineering practices such as unit testing and continuous integration are also
used to deliver codes with fewer defects. Thus, considering the iterative development, knowledge sharing is
enhanced (Khalil & Khalil, 2020a; M. A. Razzak & Ahmed, 2014).
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I1 The clients play an important role in the development process and support deciding the project direction. In the
agile development process in every phase of the project, clients are engaged with the developers. The clients are
involved in presenting the requirements and performing acceptance testing. The clients are engaged in issue
tracking systems, which support the project manager and the developers to early iteration (Khosravi et al., 2018;
M. A. Razzak & Ahmed, 2014).

Communication
{ Regular meetings.
Collaborative
workspace, serum, and
Kanban boards etc.) I—

Knowledge
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Agile practices o Knowledge Sharing in Agile
[terative
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Engineering
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Proposition 1: Knowledge is a vital resource that is shared across varied levels and tasks in the organization. To
facilitate knowledge sharing, a general understanding is required that what constitutes knowledge in the
organization.

Proposition 2: The factors critical to knowledge sharing in organizations are communication, knowledge
repositories, engineering practices, iterative development, and customer collaboration.

Proposition 3: All factors are correlated and collectively they establish a most favourable environment for
knowledge sharing within an organization.

V. CONCLUSIONS

The significance of human viewpoint on organizational knowledge sharing is increasing and hence the prospects
for researchers in the domain to advance their understanding of knowledge sharing is also growing. The literature
survey that led to the conceptual model creation for knowledge sharing explained in this paper put forward
opportunities for research in the knowledge-sharing process and factors that influence this process. This research
aims to find the knowledge-sharing techniques applied by practitioners in distributed agile projects. To perform
knowledge-sharing activities in an agile project, teams practice different types of approaches. But, in general, we
found that different types of knowledge-sharing techniques are applied by practitioners to perform knowledge-
sharing activities in distributed agile projects. To perform knowledge sharing in an agile project, team members
practice pair programming, customer collaboration, Scrum/Kanban boards, technical forums, and technical
discussion techniques. Also, knowledge sharing among team members of geographically distributed teams is
supported by different types of techniques: repositories, pair programming, version control, screen sharing, daily
scrums, common chat rooms, technical forums, etc.

This paper has presented a model that describes knowledge sharing between individuals, identifying factors that
have a significant influence on the knowledge-sharing process.

In future works the conceptual framework can be enhanced by incorporating Enhanced Natural Language
Processing (NLP) for improved knowledge extraction, understanding, and contextualization within software
development repositories, collaborative Al and ML systems in the conceptual framework can enhance
collaborative decision-making, model-sharing, and collective knowledge acquisition to enhance the overall
knowledge-sharing capabilities of the team. Immersive and Interactive VR Environments facilitate knowledge
sharing in software development by supporting the designing of virtual collaborative spaces where team members
can work together in a shared virtual environment, enhancing communication, visualization, and interactive
problem-solving.
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