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Abstract— Knowledge Management has been one of the most 

robust and interesting subject of research in the recent years. 

Effective knowledge management is considered to play an 

increasingly important role in creating competitive advantage 

in organizations. The more the companies and organizations 

have come to realize that success is often determined by one’s 

ability to create, disseminate, and embody knowledge in 

products and services, the faster has been the growth of 

literature and research on this topic. This realization has led 

to an increased interest in examining different ways in which 

knowledge can be effectively created, identified, codified, 

disseminated, shared and retained in the field of academics, 

more specifically in the context of higher education setting. 

Agile software development is an iterative and incremental 

methodology, where solutions evolve from self- organizing, 

cross-functional teams. Pair programming is a type of agile 

software development technique, where two programmers 

work together with one computer for developing software. 

The basic intent of the study is to explore the possibilities of 

adopting pair programming as a pedagogical tool in higher 

educational setting. This paper highlights how the agile 

approach like pair programming initiates a culture change 

that is in line with the culture change needed for a KM 

initiative in a software organization.    
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I. INTRODUCTION 

A. Knowledge Management  

Knowledge Management is a relatively new discipline which 

evolved from the expert systems of the 1980s. As companies 

and organizations have realized the value of their knowledge 

assets, industry and research interest in knowledge 

management has increased recently. Knowledge management 

is a discipline that contains potential for offering an integrated 

approach to identifying, managing and sharing all of an 

enterprise’s information assets, including database, 

documents, policies and procedures as well as unarticulated 

expertise and experience resident in an individual worker[3]. 

Knowledge is a fluid mix of framed experience, 

values, contextual information, expert insight and grounded 

intuition that provides an environment and framework for 

evaluating and incorporating new experiences and 

Information [5]. Knowledge management efforts typically 

focus on organizational objectives such as improved 

performance, competitive advantage, innovation, sharing of 

lessons learned, integration and continuous improvement of 

the organization [3].  The efforts of KM overlap with those of 

organizational learning and could be distinguished from that 

by a greater focus on the management of knowledge as a 

strategic asset and also by its focus on encouraging sharing of 

knowledge. 

At a broad level, knowledge can be classified into 

two categories namely tacit and explicit knowledge [7]. Tacit 

knowledge is personal, context- specific knowledge which is 

difficult to formalize, record, or articulate; it is stored in the 

heads of people. Explicit knowledge is knowledge that can be 

codified and transmitted in a systematic and formal language, 

such as documents, databases, e-mails, etc. Maria Levy claim 

that most knowledge is tacit, with only a small portion of it 

making its way to an explicit form through the process of 

externalization [1]. The process of knowledge conversion is 

depicted in Figure 1.1. Externalization consists of recording 

knowledge into the form of documents, databases, tools, etc. 

Once tacit knowledge is externalized and converted into 

explicit knowledge, this knowledge can be converted back 

into tacit knowledge through the process of internalization. 

Internalization consists of applying training, processes, 

communication, and practice to make knowledge almost 

second nature to those who require it. Most tacit knowledge 

is never externalized; rather it is transferred from one person 

to another through the process of socialization. Socialization 

consists of informal sharing of knowledge between two or 

more people. And finally, external knowledge can be 

converted to new external knowledge through the process of 

combination. Combination occurs when external knowledge 

is combined from two or more sources to create more 

knowledge. 

Knowledge Management has been the subject of 

increasing focus over the last several years. Literature and 

research on the topic has grown as companies and 

organizations have come to realize that success is often 

determined by one’s ability to create, disseminate, and 

embody knowledge in products and services. This realization 

has led to increased interest in examining the ways in which 

knowledge can be effectively created, identified, codified, 

disseminated, and retained. The field of Knowledge 

Management has emerged to address this need.  
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Fig. 1.1: Knowledge conversion 

Software knowledge is stored in documents, 

process, practices, technologies, and project artifacts. In 

traditional software development methodologies, the 

knowledge is explicit and can be easily captured whereas the 

agile methodology deals with tacit knowledge. Tacit 

knowledge is stored in the minds of people in the form of 

memory, skills, experience, education, imagination and 

creativity [5]. One of the greatest challenges of knowledge 

organizations is to extract tacit knowledge possessed by their 

knowledge employees, so as to apply the right knowledge at 

the right place when needed and to encourage innovation.  

II. AGILE SOFTWARE DEVELOPMENT AND PAIR 

PROGRAMMING 

Agile software development promises to deliver increased 

productivity, quality and project success rate in software 
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development projects by considerably synergizing tacit 

knowledge [8][9]. Agile methods not only promote proactive 

planning but also encourage rapid and flexible response to 

change by providing collaborative environments. Of all the 

various agile software, Extreme Programming [10] is one 

among the widely recognized software development 

methodology. Extreme Programming focuses on 

disseminating knowledge through collaborative practices 

such as pair programming, planning game and retrospectives.  

The twelve practices of XP are as follows:  

 Start development with a simple plan, and continually 

refine the plan  

 Release code as soon as something is developed that has 

business value  

 Use of metaphors for the software architecture to ease 

communication among stakeholders  

 Keep software design as simple as possible  

 Automated tests designed by programmers and 

customers  

 Continual code refactoring to make the design as simple 

as possible  

 Pair programming  

 Collective software ownership  

 Continuous code integration  

 40 hours work week 

 On-site customers 

 Coding standards  

The basic idea behind these practices is to share 

work and expertise across teams. Pair Programming is an 

extreme programming practice where two programmers 

mutually collaborate at the same workstation to acquire the 

added up knowledge and experience on a day-to-day basis. It 

is assumed that while programming in pairs, people try harder 

to code more effectively, which in course of time helps to 

develop more confidence. 

 Pair programming is practiced mostly by those 

institutions focusing on software development. The 

programmers collaborate as pairs by sharing a single 

computer working with the same design, algorithm, code, or 

test etc., [11]. One member of the pair, known as the driver, 

types at the computer or writes down a design. The other 

member, who assumes the role of the navigator, observes the 

work of the driver to ensure objectivity, logic and process 

flexibility [3]. Anecdotal evidence suggests that two 

programmers working in collaboration can be twice more 

effective in terms of speed and possibilities of finding 

solution when compared to the two working individually. The 

effectiveness of the pair programming depends on effective 

and frequent brainstorming among the pairs [12]. In addition, 

pair programming also facilitates frequent exchange of roles 

between pairs [10]. Moreover, constant code reviews, which 

are an inherent part of pair programming, minimize defects to 

a significant extent, thus ensuring the development of error-

free software [2]. Pair Programming serves as an excellent 

socialization mechanism [3]. The more the paring of 

developers, the greater is the knowledge diffusion of the 

system through the entire team. The result is a team whose 

members are equally familiar with the entire system rather 

than each member knowing only his/her particular part. 

III. BENEFITS OF PAIR PROGRAMMING 

A. Quality 

 decreases the number of defects 

 leads to better solutions to the problems,   e.g., to better 

design 

 improves the comprehensibility of code  and design 

B. Elapsed time 

 a pair finishes a task faster than an individual 

 a project may be finished sooner by adding more people 

 facilitates making more accurate effort estimates 

C. Human Factors 

 higher satisfaction and confidence to own work 

 improves trust and team work 

 adds more discipline to work 

D. Knowledge transfer 

 people learn more from each other 

 the number of critical experts  decreases 

 new employees become productive faster 

IV. PAIRING FOSTERS THE SPREAD OF KNOWLEDGE 

Pair Programming serves as an excellent socialization 

mechanism [4]. The more the developers who pair with each 

other, the more the knowledge of the system diffuses through 

the whole team. The result is a team whose members are 

familiar with all of the system rather than each member 

knowing only their one particular part. 

The knowledge gained through pair programming 

can be measured using the metrics like 

 Involvement i.e., how much did the pair participate in its 

development 

 Understanding i.e., how well do the pair understand its 

internal structure 

Higher involvement in the development of a module 

leads to higher understanding of that module. 

V. PAIR ROTATION 

Every so often, the driver and navigator switch roles. This 

allows the programmers to vary their work routine, learn and 

practice new skills, and contribute to the work in more than 

one manner. There is no set rule as to how often the 

programmers should switch roles. It should occur at a natural 

transition point in the design or coding activity. Sometimes 

this may be after only one or two hours, or sometimes it may 

be after days. In organizations where there is more than one 

pair, pairs often rotate partners after the completion of a task 

or subtask. Pair rotation allows the programmers to learn 

different areas of the system, and learn from the skills of 

different partners [6].  

The pair programming approach lends itself to 

several potential benefits. By being under the scrutiny of two 

programmers at all times, the design and code is under 

continuous review, potentially leading to higher defect-

removal rates [10]. The combined strengths of two 

programmers can potentially enable them to solve difficult 

problems more quickly than if they had worked alone. By 

pairing, programmers can learn skills from each other and 
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communicate more closely. And, exposing multiple 

programmers to each piece of code potentially reduces the 

impact of losing staff.  This changing of pairs causes 

knowledge of the system to diffuse throughout the entire 

development team. Within a short time, every member of the 

team will have spent time working on almost every part of the 

system. This drastically reduces the staff turnover, and makes 

every programmer more confident in dealing with the whole 

system. 

VI. CONCLUSION 

Pair Programming is an excellent knowledge management 

strategy by itself. Thus organizations can benefit by adopting 

a pair programming approach to their software development 

processes. Future research related to this topic shall focus on 

identifying and examining the unique methods employed by 

pair programmers that have a positive affect on the 

Knowledge Management practices of their company or 

organization. 
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