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! Abstract:  Reliable communication is necessary for accomplishment of any task in a better way. For many years programmers in i
1 software industry have experienced that by working collaboratively high quality software can be developed in shorter time. Extreme
| Programming (XP), a lightweight agile software development methodology propagates its twelve interesting practices and stresses to |
i work collaboratively. Pair programming is one of the popular practices of XP, containing the idea of working two programmers |
I collaboratively side by side on design, coding and testing of piece of software. The question arises how the teams of programmers be !
1 formalized? Would heterogeneous pairs work better than the homogenous pairs? Or would homogenous pairs work better than the
1 heterogeneous? The existence of these factors can vary in homogenous and heterogeneous pairs. For these reasons and more this paper |
\ presents the empirical analysis based upon the evaluation between the homogenous and heterogeneous pairs in terms of efficiency, |
I accuracy, quality, quantity of bugs, brainstorming performance and creativity potential during programming activity. !
| :
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This paper presents the empirical analysis based upon the evaluation between the homogenous and heterogeneous pairs in terms of
efficiency, accuracy, quality, quantity of bugs, brainstorming performance and creativity potential during programming activity.

Keywords: Extreme programming, pair programming, brainstorming comparison, software engineering.

1. INTRODUCTION
Introduction of new software development
methods have changed the conventional trends. XP is
known as the best approach methodology to software
development that emphasizes customer satisfaction and
teamwork. It is also low risk, flexible, predictable,
scientific, and fun way to develop software (Kent,
1999). It has attracted our attention due to its simplicity
and is considered today as a sound approach (Radmila
2000). Pair programming is one of its practices in which
two programmers with individual personalities (Hans
Avrisholm, and Dyba, 2003), work collaboratively at one
computer on the same design, algorithm, code, or test
(Laurie et al., 2003). In this technique of programming
one controls the keyboard/mouse and actively
implements the program while other, continuously
observes the work to identify tactical defects and to
provide strategic planning (Kim and Keith 2004).
Literature (Hiroshi et al., 2003) (Frank et al., 2003)
reported that higher quality software can be developed
through this technique in half of the time required for a
single programmer. The collaborative working of two
brains in pair programming form is beneficial and
advantageous over the single programmer. However
creativity (Eric et al. 2000), brainstorming quality
(Jillian et al.,, 2002) and speed of programming
development task can vary in heterogeneous and

homogenous pairs (Robert et al., 1997) Brain storming
performance and creativity are interrelated, for purpose
of empirical analysis we have made it separate entity.

In this paper empirical analysis is presented.
The analysis is based upon homogeneous and
heterogeneous pairs consisting of three male pairs and
three female pairs (homogenous) and three pairs each
consisting of one male and one female (heterogeneous),
working on the same algorithm and design. The
comparative findings in terms of efficiency, accuracy
and quality, quantity of bugs, brainstorming
performance  and  creativity  potential  during
programming activity among these pairs.

2. MATERIAL AND METHODS
Efficiency, accuracy and quality

In most of the cases within organizations,
tasks are carried out by groups. The reason behind it is
that, the tasks may be complex enough to combat.
Simultaneously time to market is also critical for
software organizations (Hans Arisholm, and Dyba,
2003), Pair programming is advantageous over solo
programming as it has a higher development speed
(Frank et al., (2003). While the efficiency, accuracy
and quality of programming are also important factors
which effects generally. The reflection of these factors
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may be variable due to gender difference in pairs. For
the observation of these factors and making comparison
between homogenous and heterogonous pairs, we
assigned three types of remarks for the evaluation and
analysis excellent, good and fair. We comparatively
evaluated efficiency, in terms of getting down to
solutions quickly, accuracy in terms of early elimination
of defects and quality in terms of higher development
speed among the constituted pairs during programming
task. Remarks assigned to performance (80-99)
excellent, (70- 79) good and (60-69) fair respectively.
Empirical assessment results during analysis of each
category in average are shown in (Table 1).

Table 1. Efficiency, accuracy and quality
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Brainstorming is counted as effective method of
problem solving. The quality of ideas and thoughts team
creates constitutes an upper limit on the quality of
problem solving process (Radmila 2000) Brainstorming
mostly depends on chance to achieve the perspective
shift (Jillian et al., 2002). In pair programming it is
necessary for pairs to communicate about possible
approaches in order to discuss expertise during program
development. There are two core principles of
brainstorming, deferred judgment and quantity breeds
quality (Jillian et al., 2002). The quality and quantity of
idea generation in terms of heterogeneous and
homogenous pairs can be variable due to personality
and gender difference, as well as existence of logic in
programming activity. Pair brainstorming can be
considered as a task of divergent thinking and the ideas
generated in such situation can be counted and scored.
We considered idea generation in terms of quality and
quantity. Appropriateness in terms of approach to
programming development as essential factors to
compare among the pairs during brainstorming activity.
Observed variations in terms of these factors are shown
in (Table 3).

Table 3. Brainstorming performance
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Quantity of bugs

In pair programming, programmers perform
the programming task continuously, documentation
lives in the heads of the programmers (Laurie 2001)
.That incorporates the basic concept of design and
review which is essential in the development process.
There is very limited chance of bugs in pair
programming as compared to solo, if bugs occur then
the quantity of bugs can vary during programming
activity in homogenous and heterogeneous pairs due to
personality or gender difference. In the comparative
evaluation of quantity of bugs, we have counted the
bugs occurrence per one hundred programming
statements. The calculated average bugs per each pair
category in per hundred statements are shown in
(Table 2).

Table 2. Quantity of bugs
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Creativity potential

Creativity is gaining ground in today’s fast
changing world. Idea formation as well as generation
activity always produces new creative ideas. There is
widespread evidence available in the knowledge
management literature for the importance of creativity
and innovation for organizational success in the
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changing environment (Aybuke, et al., 2001). Some
claim that creative ideas are always new combinations
of old ones (Eric et al.,, 2002). Presently research
evolves to utilize the creativity and brainstorming
potential with technology support for achieving
optimum gains. For these reasons the use of group
support systems, computerized group decision support
systems and existence of collaborative virtual
environments are clear signs to support creativity and
potential of geographically dispersed participants is
clear sign towards the extraction of creativity and
brainstorming potential for optimum gains. In case of
pair programming, pairs have not only the speed
advantage but they are capable to utilize instant
creativity potential jointly for production of ideas in
problem solving. The creativity potential may vary in
between the homogenous and heterogeneous pairs
because each individual pair has own creative potential.
In Pair programming pairs exchange their ideas during
problem solving, the discussion with each other is
obvious to exchange the individual created ideas. The
combination of such created ideas again trigger the new
idea generating process such cycle continues till the pair
reaches to the solution. Due to these reasons and more
the comparative empirical analysis in relation to
creativity potential in terms of analytical faculty (new
ideas / innovations), quality of idea ( degree of relieving
the symptoms), problem solving (coping with the
complexity), logic (reasoning/common sense) the teams
generated new ideas with the combination of old, is
shown in table 4.

Table 4. Creativity potential
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RESULTS AND DISCUSSION

Homogeneous and heterogeneous pairs were
formed for quality analysis. Three male pairs and three
female pairs (homogenous) and three pairs each
consisting of one male and one female (heterogeneous),
total 18 programmers and 5 judges took part in the
process. For analysis and observations team of five
judges was formalized having expertise in the field.
Pairs have been provided separate personal computers
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to work on same algorithm and design. Remarks
assigned to performance excellent (80-99), good (70-79)
and (60-69) fair respectively. Observations made based
upon efficiency (in terms of how teams got down to
solutions quickly), accuracy (in terms of how teams
eliminated defects early) and quality (in terms of higher
development speed). Where the quantity of bugs was
calculated average bugs per each pair category in per
hundred statements of programme. Brainstorming was
observed with respect to the idea generation in terms of
quality and quantity while appropriateness in terms of
approach to programming development was observed.
Creativity potential was observed in terms of analytical
faculty where generation of new ideas/innovations,
quality of ideas, problem solving (coping with the
complexity) were also considered, logic
(reasoning/common sense) were also considered as key
elements among teams.

6. CONCLUSIONS

In pair programming, pairs consist of two
different personalities. The variation in performance is
possible if the pairs are homogenous or heterogeneous.
We presented the empirical analysis to find out these
variations in terms of efficiency, accuracy and quality,
quantity of bugs, brainstorming performance and
creativity potential among these pairs during pair
programming activity. As per comparative analysis we
found homogenous female pairs stood second in overall
performance. Heterogeneous pairs proved excellent in
occurrence of bugs, took lead in brainstorming
performance as well as in creativity potential.
Comparative empirical analysis showed that the
heterogeneous pair can perform better than
homogenous.
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