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ABSTRACT

Given that it is relatively noncontroversial to claim that human capital, both in terms of education and 
experience, is associated with superior firm performance, this can be extended to say that having the 
requisite human capital in terms of software development staff is highly important for software develop-
ment project success. However, translating into actual corporate benefits implies an understanding of 
the range of human capital issues in organizations. The present study examines one such range of issues 
with a focus on the dynamics of teams, where team dynamics is taken as a general term to denote the 
nature, quality and quantity of interactions among a firms human capital at the team level. Specifically 
we refer to collaborative dynamics among human capital team resources to indicate the extent to which 
valuable information is shared, levels of engagement, the existence of a collective sense of awareness 
and the ability to learn from one another. The results of a study of a series of very small software devel-
opment firms are presented to ground this study in industrial practice.

INTRODUCTION

The proposition that firm-level resources in general are associated with sustainable competitive advantage 
(Wernerfelt, 1984) quickly led to the proposition that human capital is a resource that organizations can 
leverage to achieve competitive advantage (Barney, 1991). Further Coff (1997) observed that since human 
assets have, among other powers, the ability to leave the firm, human capital constitutes a special class 
of firm-level resource. Building upon this concept of a collective-level resource that has individual-level 
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origins Ployhart and Moliterno (2011) define the human capital resource as a “unit-level resource that 
is created from the emergence of individuals’ knowledge, skills, abilities, and other characteristics”. 
This definition brings to the foreground the collective nature of the human capital resource composed 
of individual human assets (Nyberg, Moliterno, Hale, & Lepak, 2014). It is therefore relatively non-
controversial to claim that human capital, both in terms of education and experience, is associated with 
superior firm performance. Taking a context of software development using expert knowledge workers, 
we can extend this concept to say that having the requisite human capital in terms of expert software 
development staff is highly important for software development project success. However translating this 
into actual corporate benefits implies understanding a range of human capital issues in organizations.

Various observers describe the modern global economy as one in transition to a ‘knowledge economy’ 
as an extension of an ‘information society’. As the modern world economy has transitioned from an 
industrial to knowledge-based economy, the nature of software development has also changed. Software 
development is a knowledge-intensive process, where knowledge is created and shared, when different 
aspects of a software development process (concepts, products, tools, process, people etc.) interact with 
each other (Qumer & Henderson-Sellers, 2008). Software development is a knowledge-driven industry, 
which relies on employees’ expert knowledge to create a finished product, where this expert knowledge 
is mostly tacit (Ryan & O’Connor, 2009). Software development teams have a relatively unique structure, 
wherein the division of labour among members is highly interdependent. Therefore the organization, 
management and support of the human capital resource is a key process in developing software products 
and in the ultimate success of software development firms.

This chapter will focus on one such range of human capital issues, namely the dynamics of teams, 
where team dynamics is taken as a general term to denote the nature, quality and quantity of interactions 
among a firm’s human capital at the team level. Specifically we refer to collaborative dynamics among 
human capital team resources to indicate the extent to which valuable information is shared, levels of 
engagement, the existence of a collective sense of awareness and the ability to learn from one another. 
From a human capital resource management perspective this is especially important in project teams 
because positive dynamics, where there is a flow of information and constructive comments, encourage 
learning processes to take place and enable the creation of new knowledge. This type of dynamic also 
enables the team to cope with uncertainty and excessive work demands, and helps it make the right 
choices and implement them in a more efficient way than groups with low levels of interaction (Ryan 
& O’Connor, 2012).

There is a substantial amount of literature examining the software process and how to improve the 
actual software development process steps, however, there is a lack of published studies addressing the 
issues of teamwork in software development teams and specifically the impact of team dynamics on the 
software development process. This chapter will discuss the role of team dynamics, both positive and 
negative and internal and external, in the context of software development teams. Further, this chapter 
will present the results from a series of studies from very small software companies with regard to team 
dynamics and its impact on the software development process.

BACKGROUND

A team can be considered to be a collection of individuals who are inter-dependent upon each other in 
terms of their tasks, who share responsibility for common outcomes, who see themselves and who are 
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seen by others as an intact social entity embedded in one or more larger social systems (for example, 
a business unit or company), and who manage their relationships across organizational boundaries 
(Cohen & Bailey, 1997). In the modern business environment, the basis of every software development 
organization is a team, be it a management team, a development team, a support team or other form of 
team. Cohen & Bailey (1997) identified four types of teams which can be observed in organizations:

•	 Work Teams: The type of team most people think about when discussing teams. They are con-
tinuing work units responsible for producing goods or providing services. Membership is usually 
full-time, and well defined.

•	 Parallel Teams: People from different work units or jobs perform functions that the regular or-
ganisation is not equipped to perform well. Parallel teams (such as trouble-shooting teams, task 
forces and quality improvement teams) literally exist in parallel with the formal organizational 
structure.

•	 Project Teams: Produce one-off products such as a product or service and thus, are time limited. 
Project team tasks are non-repetitive in nature and when a project is completed, the members ei-
ther return to their functional units or move on to the next project.

•	 Management Teams: Responsible for the overall performance of their business units, and com-
posed of managers responsible for each sub-unit. Management teams coordinate and provide di-
rection to the sub-units under their jurisdiction, and are responsible for the overall performance 
of their sub-unit.

In the current economic environment, software organizations are under more pressure than ever be-
fore to become more productive and cost effective. The use of teams has been shown to increase speed, 
productivity, problem-solving ability and organizational learning (Barnum, 2000). Levi (2001) stated 
that a team is more than just a collection of people, with the foundations of the team and team dynam-
ics laid down during team building. To remain competitive, organizations must focus on forming and 
maintaining high-performing, successful teams. A study by Beaver and Schiavone (2006) found that 
teams undergo the following stages of evolution:

1. 	 Forming: Where members get to know each other
2. 	 Storming: Conflict and disagreement about rules and procedures
3. 	 Norming: Establishment of rules and social relationships
4. 	 Performing: Work, completion of task
5. 	 Mourning or Adjourning: Wrapping up the task and the team breaking up

According to Rushmer (1997) a team should not be viewed as the end product of a team-building 
activity. Instead she found that a team should be viewed as a dynamic entity, always changing in response 
to its circumstances and environment. She found that the team-building activity should be viewed merely 
as kicking off a process that should be continued when the team returns to its real-life work environment, 
otherwise the team would regress to its original state.
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Software Development Process and Teams

There are multiple approaches to organizing the software development process and multiple factors in-
fluencing the software development process (Clarke & O’Connor, 2012), which should be harmonized 
with the software development setting (Jeners, Clarke, O’Connor, Buglione, & Lepmets, 2013a). At the 
core of all software development activity are the human beings that implement the software development 
process in order to produce the actual software systems. In this context human beings gain expertise 
through perception, intuition and experience, rather than by following a predefined process (Dreyfus, 
Dreyfus, & Athanasiou, 1986). In support of this it has been argued that software engineering is knowl-
edge study and hence knowledge management is of high importance in software engineering (Edwards, 
2003), which clearly has implications for the management of knowledge in software development.

A software process essentially describes the way an organization develops its software products and 
supporting services, such as documentation. Processes define what steps the development organizations 
should take at each stage of production and provide assistance in making estimates, developing plans, and 
measuring quality. All companies follow a software process and a number of standard process models 
(Mora, Gelman, O’Connor, Alvarez, & Macías-Luévano, 2008) have been designed to help companies 
manage their software development activity (Jeners, O’Connor, Clarke, Lichter, Lepmets, & Buglione, 
2013b). There is a widely held belief that a better software process results in a better software product, 
with authors such as Humphrey (1989) claiming that to improve your product, you must improve your 
process quality, although there is evidence that many organizations do not subscribe to the philosophy 
of process improvement and process maturity models, despite the widely agreed benefits (O’Connor & 
Coleman, 2009).

Software development depends on many factors such as people, organization and procedure. People 
involvement in improvement activities is important because employees must adopt process innovation 
in their day-to-day activities. A lack of involvement will disturb the improvement process because if 
an employee did not commit themselves to all the proposed change activities, the aim of process im-
provement will fail (O’Connor, Basri, & Coleman, 2010). Moreover, the strengths and weaknesses of 
the current process are in staff hands and knowledge (O’Connor et al, 2010). Hence people can be seen 
as the main factor in software process improvement that needs to be encouraged and supported in an 
organization (Basri & O’Connor, 2010). Moreover, Beaver and Schiavone (2006), in their analysis of 
the effect of the software development teams on the software product quality claimed that even though 
people are the main drivers for software quality, the processes have been given more attention. Therefore 
the involvement and full commitment from teams in process improvement is critical.

The software development activity is essentially a human knowledge intensive activity, involving 
software developers executing a software development process, utilizing expert knowledge, within a 
team. The dynamic performance of a software project involves many processes and always depends 
on the team, especially the quality of communication within the team. Moreover, communication may 
take many forms, both verbal and non-verbal (Hall, Beecham, Verner, & Wilson, 2008). Previous re-
search shows that the level of communication in software process depends on the size of the software 
project (Phongpaibul & Boehm, 2005) where the authors claim that for a small project the interaction 
between team members is adequate but for a larger project a mixed interaction between team member 
and specification are required. Communication is also impacted by the team’s physical proximity, in 
that an increased distance between the members of the team can affect the team dynamics, resulting in 
interrupted team communication, coordination, mutual support, effort and cohesion (Hoegl & Proserpio, 
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2004). Hence the link between team members also becomes more difficult with the increase in the number 
of team member and this will impact the team dynamics (Furumo & Pearson, 2006). In small software 
organizations the influence of key individuals is signficant (Knauber, Muthig, Schmid, & Widen, 2000). 
However staff participation also is essential in improvement activities as they have detailed knowledge 
and experiences of the current process (Stelzer, Mellis, & Herzum, 2006).

The Dynamics of Teams

Social facilitation is the term used by Triplett (1998) to describe the fact that when people are work-
ing in the presence of others, this leads to an increase in productivity. Participation in a team should 
be of benefit to team members on both a personal and professional level. Katzenbach & Smith (1993) 
found that being a member of a team should help develop an individual’s social and interpersonal skills. 
Levi (2001) found that working on a team with individuals with different levels of expertise and skills, 
should also help broaden an employee’s skills. When a team member feels that the task they have been 
assigned is compatible with their expertise and that the task is a worthwhile contribution to the team, 
this will lead to increased levels of self-worth and motivation (Yilmaz, O’Connor, & Clarke, 2014). It 
is also important that each member of the team knows and understands their role and knows what the 
team expects from them.

“Team dynamics” is the term used to define how people work and interact in teams. Team dynam-
ics are the hidden strengths and weaknesses that operate in a team between different peoples or groups 
and they affect how a team reacts, behaves or performs. The effects of team dynamics are often very 
complex (Scarnati, 2001).

Despite the significant literature on group / team types, interactions, and dynamics (see for example 
Forsyth, 1990; McGrath, 1984; Marks, Mathieu, & Zaccaro, 2001) and the fact that research on teams 
has prompted the development of many alternative taxonomies, there is little consensus on how to dif-
ferentiate these (Hollenbeck, Beersma, & Schouten, 2012). However, based on a review of the literature 
it is possible to identify some significant team dynamic concepts as follows:

•	 Personal Development: It is important for every individual to be given the opportunity for per-
sonal development and an important aspect of every job is the opportunity to learn and develop 
new skills. A study (Katzenbach & Smith, 1993) found that being a member of a team has a posi-
tive influence on personal learning and development, as most of us have the potential to learn the 
new skills required for a team because of our sense of accountability to the team.

•	 Motivation: Our level of motivation depends on how driven we are to achieve. Triplett (1998) 
found that the need for achievement is the mental driving force within us and that motivation is 
associated with high levels of productivity. Ram (2003) found that having enthusiasm and motiva-
tion to work and learn new skills is just as important as having the required talents and skills since 
enthusiasm can inspire motivation in other team members.

•	 Morale/Self-Worth: Being a member of a team is beneficial to most people. Rushmer (1997) 
found that being a member of a team leads to a rise in self-awareness, self-appreciation, self-worth 
and self-confidence. She found that the extent to which the team allows the individual to feel good 
is the extent to which the individual feels good about the team.
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•	 Empowerment: Team members will feel empowered when they feel they have control over their 
work, their performance appraisal and their career path. Howard and Foster (1999) found that 
empowerment consists of a sense of self-determination, personal meaning, competence and per-
ceived impact.

•	 Commitment: Teamwork cannot succeed without the commitment of every member of the team, 
commitment to both the team and the goals of the team. Jurison (1999) found that team members 
display commitment to the team by their sense of loyalty and dedication to the team as committed 
team members are willing to devote their time and energy and make personal sacrifices for the 
project.

•	 Trust: is a vital factor for effective teamwork, trust between team members themselves and trust 
between team members and management. Studies have found that the existence of trust reduc-
es the need for monitoring and improves team effort and motivation (Jurison, 1999) (McHugh, 
Conboy, & Lang, 2011).

•	 Stress: High levels of stress can lead to an inability to cope and health problems, leading to an 
increase in the level of absenteeism, which is detrimental to productivity. Messmer (2004) found 
that high performing team members are most at risk of burnout due to stress, as they are often 
given the most challenging tasks because of their ability and drive.

Teamwork is more effective with the existence of positive team dynamics. This will encourage a bet-
ter working environment with satisfied, fulfilled employees, who will in turn be more productive. High 
performing teams are teams that organize themselves to perform their tasks, develop social relationships 
and have leaders who provide direction. Positive team dynamics are those that enable and contribute to 
high performing successful teams (Clarke & O’Connor, 2011). Negative team dynamics are the dynam-
ics that create barriers preventing teams from achieving their full potential.

The absence of the positive dynamics outlined above will lead to a decrease in performance, preventing 
teams from achieving their full potential. If team members feel that being part of the team is not meeting 
their personal development needs or that their contribution to the team’s success is not relevant, this will 
lead to a decrease in their level of motivation and commitment, which will in turn lead to a reduction in 
their level of productivity. When the individual roles of the team have not been clearly defined, this will 
lead to confusion and a sense of aimlessness (Yilmaz, O’Connor, & Clarke, 2015).

Internal and External Team Dynamics

The primary team dynamic concepts listed above can be further subdivided into internal and external 
dynamics. Internal team dynamics refer to the forces that exist within the team itself and external team 
dynamics are those that exist outside of the team, and thus are beyond the team’s control, but nonethe-
less impact the team’s performance.

From a management point of view, in software development organizations people have three types of 
needs that they require to be fulfilled and satisfied; social, self-esteem and self-realization. Team mem-
bers will not cooperate if they do not feel that they are a part of the team (Furumo & Pearson, 2006). 
Ayman (2000) argues that within a team, roles and norms must be clear. Littlepage, Cowart and Kerr 
(1989) add that cohesiveness is essential for an effective team performance and will enhance a team’s 
close working relationships. A cohesive team will freely challenge each other and will easily share new 
knowledge with other team members.
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In a study of teams, Levi (2001) found that the internal social relations that build social cohesion 
within a team provide mutual support for team members to perform their tasks. He found that team 
members needed to communicate well, work cooperatively together and provide emotional support for 
each other. He also found that teams with high levels of social cohesion are more effective.

Each member of the team needs to know and understand the goals of the team to help keep them 
focused and productive and to prevent them from becoming aimless. Supporting this, Quinn, Faerman, 
Thompson, McGrath and Wiley (2000) found that teams can only exist within a communication structure 
that encourages the sharing of information. They also found that open communication encourages more 
participation from all members on decision-making, which will increase the sense of ownership of the 
product. Effective teams have a strong level of social cohesion. Conflict, which isn’t necessarily always 
a bad thing, must be dealt with appropriately. Interdependency between team members encourages the 
spirit of teamwork. Project managers should encourage social activities that build a team spirit. Support 
from management is vital to a team’s success. When team members see that management is willing to 
invest in the team, this will lead to an increase in team spirit, resulting in increased performance. It is 
also important that each team member feel that his or her effort and work are recognized and rewarded 
accordingly, within a fair appraisal system.

The main internal team dynamics are:

•	 Cohesion: Effective teams have been found to have a high level of social cohesion (an interper-
sonal bond that ties the team members together). Cohen and Bailey (1997) found that the existence 
of a high level of cohesion within a team led to increased levels of productivity.

•	 Communication: Good communication is a key element of teamwork as it encourages the shar-
ing of information and knowledge. Quinn et al. (2000) found that members must be willing to lis-
ten carefully to each other and share the unique knowledge and skills for which they were selected.

•	 Goals: It is important that every member of the team knows, and more importantly, understands 
the goals. Ram (2003) found that a group of people must not only work as a team where every 
member works for his/her own advantage, but every member should work as part of a team where 
he/she is working toward a shared goal.

•	 Decision-Making: Decision-making within teams tends to be easier and the decisions made tend 
to be better informed than those made on an individual basis. It is better to involve all team mem-
bers in decision-making as this will encourage input from different levels of expertise and skills, 
rather than having just one member making the decision.

•	 Team Spirit: Team spirit includes the day-to-day interaction with other team members and the 
sense of fun that exists. Housel (2002) found that initially members often feel uneasy about being 
part of a team because they fear rejection and worry about inclusion in the group.

•	 Interdependence: Interdependency exists between members of a team when each member needs 
to interact with the other members in order to complete their task. Cohen and Bailey (1997) found 
that this facilitates the building of relationships and social cohesion within the group and also 
enables the transfer of knowledge.

•	 Conflict: Conflict is a part of everyday life and is usually caused by different values, goals or 
expectations and can have either a positive or negative impact on productivity and team effective-
ness. In the past, the emphasis was on avoiding conflict, but today this emphasis has moved toward 
managing conflict.
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•	 Performance and Reward: When team members feel that their work and efforts are recognized, 
valued and rewarded accordingly, this will lead to an increase in motivation and thus, productivity.

External team dynamics refer to the presence of external forces that are beyond the team’s control 
and could impact the team performance. The intrinsic and extrinsic factors in projects may motivate the 
team. Intrinsic factors are the internal factors that exist in the task and team activity itself (Kirkman, 
Rosen, Tesluk, & Gibson, 2004). Extrinsic factors are external factors that influence the team from the 
outside such as rewards and recognition, feedback from the organization and customer, team member 
pressure, and the working environment.

If the work environment is of a substandard quality, e.g. old Porto cabins, overcrowding, poor light-
ing and ventilation, this will reflect management’s unwillingness to invest in the team. This will lead 
to a decrease in morale within the team, with a reduction in their commitment, motivation and hence, 
performance. When the economy is going through a recession, or consumer demand changes, many 
organizations may be forced to restructure and downsize. This will create an atmosphere of fear and 
uncertainty among employees with regard to their job security and future with the organization. In turn, 
employees may become distracted from their tasks.

The main external team dynamics are:

•	 Management Support: For teamwork to be successful, commitment to the team is required not 
only from each member of the team, but also from management. If a lack of management support 
is evident to team members from, say, an unwillingness to invest in required training or facili-
ties or unfair reward systems, this will lead to a lack of motivation for the team and poor team 
performance

•	 Job Security: Gary (2002) found that when an organization is letting employees go, individuals 
tend to react with fear through behavior that involves undermining a teammate’s efforts and cred-
ibility, and taking the credit for somebody else’s work.

Very Small Enterprises

All software companies are not the same. They vary according to factors including size, market sector, 
time (age) in business, management style, product range and geographical location. The fact that all 
companies are not the same raises important matters for those who develop both software processes 
and process improvement models and for those who conduct research into software development teams. 
However, to date, most research into team and other factors affecting the software development process 
has been conducted in the context of large and very large organizations, with very little research of very 
small companies.

In this chapter we limit our interest to companies which can be classified as “Very Small Enterprises” 
(VSE), which have been defined in ISO/IEC 29110 as being “an entity (enterprise, organization, depart-
ment or project) having up to 25 people” (Laporte, Alexandre, & O’Connor, 2008). Research has found 
that typically such VSEs have informal team structures (Basri & O’Connor, 2011) and often there is no 
line of demarcation between the entire company and a team structure (Sanchez-Gordon, O’Connor, & 
Colomo-Palacios, 2015), where companies often refer to a ‘team of everyone’ to indicate the lack of 
formal team structure in a VSE (Basri & O’Connor, 2012).
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Such micro enterprises typically have limited resources, particularly in financial and human resources, 
and are basically practicing unique processes in managing their business. These unique characteristics 
and situations have influenced VSEs in their business style compared to large companies (Mtigwe, 
2005). In addition, these limitations and characteristics have made a big impact on companies’ process 
infrastructures (Sapovadia & Rajlal, 2006). Moreover most of the management processes are performed 
in an informal way with decision-making, communication and problem solving being discussed orally 
and less documented. This indicates that people-oriented and communication factors are very important 
and significant in VSEs (Valtanen & Sihvonen, 2008).

RESEARCH STUDY

The software development team is a key factor in software projects, however, achieving and maintaining 
positive team dynamics in software development teams, especially when the software companies have 
fewer resources in term of people, money and time, is a significant challenge. This chapter explores 
the dynamics of software development teams and their impact on the software development process in 
order to understand the relationship between these two variables. A series of industry-based case studies 
were completed to explore the team dynamics that are in play in a typical software development setting.

Research Approach

The investigation of team dynamics in an industrial software setting relies heavily on eliciting and un-
derstanding the views of those who manage and deploy the software processes in situ, the interpretation 
of these experiences, and the reality of the situation under study. The study therefore, naturally lends 
itself to the application of qualitative research methods, as they are oriented toward how individuals 
and groups view and understand the world and construct meaning out of their experiences. Therefore, 
the need for a deep understanding of the issues in software development teams calls for a qualitative 
research approach. The objective of the present study is more focused on creating a detailed description 
rather than creating a theory. Accordingly whilst a pure Grounded Theory method is not applicable, the 
grounded theory coding process can be used in order to analyze the present study data (Hoda, Noble, & 
Marshall, 2012) (O’Connor, 2012).

The study was divided into two main phases of data collection (see Figure 1): The data analysis con-
sisted of a series of detailed structured interviews with senior management, whilst a second data collection 
phase entailed conducting focus groups with software development staff from the same companies, in 
order to get an understanding of the issues from a non-management perspective. Finally, the grounded 
theory data coding process was used in data analysis to aid the interpretation and analysis of the data.

Data Collection

For quantitative data collection, two complimentary data collection methods, individual and focus group 
interviews, were used. Interviews and focus groups are resource-demanding data collection methods; 
activities such as planning, conducting and analyzing are time-consuming by nature. However, inter-
viewing people provides insight into their world, their opinions, thoughts and feelings, and therefore we 
propose these as suitable data collection mechanisms. In particular, focus groups explicitly use dynamic 
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group interaction as part of the method to achieve enhanced data gathering, as it can, for example, ac-
tivate details of forgotten experiences and also generate better data through a wide range of responses. 
This means that instead of the researcher asking each person to respond to a question in turn, people are 
encouraged to talk to one another: asking questions, exchanging anecdotes and commenting on each 
other’s experiences and points of view (Patton, 2002).

The individual interview approach was used in this study in order to discuss the topics in depth, to get 
respondents’ candid discussions on the topic, and to be able to get the depth of information of the study 
situation for the research context (Kvale, 2007). These structured interviews included both open-ended 
and specific questions and allowed the researchers to gather not only the information anticipated, but 
also unexpected types of data (Li, 2006). The respondents for the individual interview session are all 
software development managers/CTO/owner directors, and the focus group was with software develop-
ment staff. The focus group interview approach was also used in this study and aimed at collective groups 
of team members who are the developers of the software. An advantage of focus groups of this manner 
is that they allow individual team members to discuss issues in a collaborative manner with fellow team 
members, thus allowing a consensus to emerge which facilitates detailed data gathering by researchers. 
Focus group interviews were also chosen because they were the most appropriate means to study at-
titudes and experiences; to explore how opinion was constructed (Kitzinger, 1995), and to understand 
behaviors, values and feelings (Patton, 2002). In order to gain more input and also to validate the above 
qualitative data for this study, we have developed and distributed a survey questionnaire to several Irish 
software VSEs. These companies were selected using personal contacts and were all directly involved 
in software product development for a variety of business domains.

To ensure data was collected from a homogeneous group it was decided to limit the scope of data 
collection to software product companies whose primary business is software development and further, 
given the geographical location considerations, it was decided to confine the study to Irish software 
product companies, which has the added advantage of restricting the study to within the same economic 
and regulatory regime.

Recruiting participants is a significant challenge for any research project, as they have to spend 
time on what is often seen as a “non-productive” activity. As the author has firsthand knowledge of the 
Irish software industry, potential candidates from this industry were identified through prior working 
relationships. In total, ten software development companies took part in the data collection phase, with 

Figure 1. Research process
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the companies all being identified based on personal contacts with the researcher. The ten companies 
varied in size from 3 to 18 persons and therefore all were compatible with the target profile of VSE as 
defined by ISO/IEC 29110 (Laporte, Garcia, Paucar, & Gerancon, 2015).

For the interviews and focus groups, respondents were divided into two categories; the managers and 
the software development team. For the managers we applied a face-to-face interview method and for 
the software development team we adopted the focus group interview method. All interview sessions 
were approximately 40-90 minutes in duration and were recorded with the respondents’ permission. 
Furthermore, in order to guide the interviewer to gather specific data during an interview session, an 
interview guide (Taylor & Bogdan, 1984) (for both individual and focus groups) was developed. The 
interview guide included closed and open-ended questions and some related notes about the direction 
in which to drive the interview under difference circumstances.

Data Analysis

The analysis of the qualitative data (interview and focus groups) was completed utilizing the coding 
mechanisms of grounded theory (Kitzinger, 1995; Elo & Kyngas, 2008). This study essentially employed 
the Corbin and Strauss approach because the researcher has personal and professional experience in 
software development. It is supportive of theory building and contributes to “theoretical sensitivity,” 
the ability to understand the data’s important elements and how they contribute to theory. According to 
Corbin and Strauss (2014), the theory that is derived from the data is more likely to resemble what is 
actually going on than if it were assembled from putting together a series of concepts based on experi-
ence or through speculation.

The Grounded Theory analytical process involves a series of coding strategies, which are the pro-
cesses of breaking down interviews, observations and other forms of appropriate data into distinct units 
of meaning, which are labeled to generate concepts. These concepts are initially clustered into descrip-
tive categories. The concepts are then re-evaluated for their interrelationships and, through a series of 
analytical steps, are gradually subsumed into higher-order categories, or one underlying core category, 
which suggests an emergent theory. Closely following the tenets of grounded theory meant that, after 
initial open coding, the interviews were then re-analyzed and coded axially across the higher-level cat-
egories that had emerged from earlier interviews. Any memos or propositions that emerged through the 
coding process were recorded for further analysis and inclusion as questions in subsequent interviews. 
A consequence of this was that the interview guide was constantly updated.

We applied the Grounded Theory coding processes for the data collection as follows:

•	 Open Coding: From each interview transcript, researchers have analyzed the text using line-by-
line or incident-by-incident coding before allocating an open or initial code to the text. For this 
activity researchers have followed Charmaz’s (2014) initial codes approach which was done by 
using gerunds (known as ‘doing words’ usually verbs ending in ‘ing’) as this process will help 
the researcher to detect the process and stick to the data. After open codes have been assigned 
and created, lists of open codes are then sorted into categories based on how different codes are 
related and linked. These emergent categories are used to organize and group initial codes into a 
meaningful cluster.

•	 Axial Coding: is the process of relating codes (including categories and properties) to each other 
into subcategories (Corbin & Strauss, 2014). In this process all the general categories in open 
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coding process were grouped under higher ordering headings. The purpose of grouping data was 
to reduce the number of categories by merging those similar into broader, higher categories. In 
addition, the merging process provides a means for describing the situation to increase researcher 
understanding and to generate more knowledge. The process was continued with the abstraction 
process (Kohlbacher, 2006). The purpose of the abstraction process is to detail the categories by 
identifying the subcategories and how they link to one another. Subcategories with similar occur-
rence and incidents are grouped together as categories and categories are grouped as core catego-
ries. The abstraction process is an iterative process and continues as far as is reasonable.

•	 Selective Coding: is the process of selecting the core category, systematically relating it to other 
categories, validating those relationships, and filling in categories that need further refinement and 
development. In this process, the first step is to identify the main or ‘core’ category that relates 
to the collected data. The core category acts as the hub for all other identified categories. In this 
part, the researcher, using the Atlas.Ti tool, is creating a network diagram based on the abstraction 
process result as in the axial coding phase.

These data analysis methods also have been recommended in qualitative data research (Patton, 2002) 
in order to guide researchers in analyzing the qualitative method more systematically. We argue that 
there is a need for a systematic approach to analyzing data from interviews and focus groups and that the 
grounded theory coding approach is a suitable one that adds value in terms of academic rigor of approach 
and provides for validity in terms of traceability from initial data coding to final result. In defense of this 
approach, it is worth noting that Halaweh, Fidler, and McRobb (2008) comment that these procedures 
of data analysis are rigorous and robust.

Based on the prior experience (Coleman & O’Connor, 2007) of the researcher in applying grounded 
theory coding, the Atlas.Ti software tool (Muhr & Friese, 2004) was utilized. This is a tool designed 
specifically for use with grounded theory and allows for the linking, searching and sorting of data. The 
interview transcripts from the preliminary study stage were entered into the Atlas database. Having the 
ability to assign and allocate codes with quotations from multiple interviews speeded up the process 
dramatically and eased data management significantly. It also created an easier ‘visual plane,’ which 
enabled clearer reflection and energized proposition development.

Research Findings

As stated above, by following the coding mechanisms of grounded theory, the researcher can formally 
document data concepts, which are clustered into descriptive categories surrounding a central core 
category. The findings for this study are illustrated in Figure 2 and are represented by the core category 
of Software Development Process and four supporting categories, each of which is discussed in detail 
in the following four sub-sections.

Figure 2. Main category diagram
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Management Style

The analysis has shown that the team structure and process category impact VSEs’ working and man-
agement styles. It indicates that staff members have autonomy over their work which makes them more 
self-dependent, self-responsible and self-learning as in Figure 3.

The results from the analysis emphasize that tasks are orientated more toward individuals and/or 
assigned according to their expertise. This situation has been defined as a ‘team of one’ by one of the 
interviewees. The formal interactions between team members are more in the strategic areas such as 
problem solving or knowledge sharing, in particular, strategic issues that relate to the software devel-
opment. But most other interaction or communication is more indirect, casual and very informal. This 
situation gives an indication that the notion of teamwork appears or happens in an informal way on a 
periodic basis. In relation to autonomous work, the analysis also indicates that the people in VSEs also 
exercise an autonomous communication style in performing their work. Informal communication, less 
structure and direct communication, self-learning and exploration, frequent informal guidance and 
informal meeting codes that arose from the data analysis indicate that this autonomous communication 
process happens in firms. The analysis process also indicates that there are similar management styles 
adopted within firms. Our study shows that the small team size elements in firms also had an impact 
on the management style in the companies. Trust, relationships, flexible environment, and loose proj-
ect management are the subcategories that indicate the base management style in teams. This type of 
management approach can be defined as an ‘Embrace and Empower’ regime (Coleman & O’ Connor, 
2008) as similar to the ‘Theory Y’ management style (McGregor, 1985). In this context the ideas and 
opinions of all subordinates have a value and have been adopted in the development process and policy. 
These are also indicators of the element of trust in development teams and their ability to carry tasks 
with less direction.

Team Structure

Our analysis shows that the team environment in VSEs can be divided into two categories: the organiza-
tion and team structure category, and the team process category, and five further themes, as illustrated 
in Figure 4. The organizational and team structure category indicates that, due to the small number of 

Figure 3. Management style category diagram

Figure 4. Team category diagram
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people working in the VSE, the team size is also small, which leads to a flat team and organizational 
structure. The interview analysis indicates that all interviewees explained that the companies have no 
formal team structure, or, on occasion, a team structure only exists as required for a particular project. 
Our analysis uncovered that, due to issues such as the small number of employees, flat organization 
and team structure, and informal working environment, the interviewees perceive that all people in the 
company are at the same level. Furthermore, the analysis shows that they have similar levels of work-
ing experience and skills, and very much depend on each other in performing their tasks. In addition, 
findings such as a close physical working environment, and the high frequency and informal nature of 
communication, also influence this perception. Such a combination of factors has led VSEs to a more 
informal environment with a small gap between management and team members. The following extracts 
from interviews/focus groups clearly depict this situation: 

There are really two levels; the level above me is IT manager and General management. But it’s such a 
small company almost like family here, so there is not really a divide here.

and

The management and staff relationship is very close… It is probably because we are of similar age and 
interests. Nobody works in this company that is not interested in what we do.

Another important factor, that of team process, indicates that team role, team involvement, and team 
culture issues are significant. The analysis shows that the staff role, which includes the role in a team 
and the task they perform in the development process, is conducted in a very informal manner. This 
implies that the development staff can work or be assigned a different role at any time in the develop-
ment project. In addition, they can also work with different people and different positions, as and when, 
they are required. These situations have explained that the team involvement process in VSEs is direct 
and informal in development activities. The following extract from an interview with a CEO clearly 
describes these issues:

As a CEO, I am not sure how others see me and my brother [who is the CTO]; either the same as others 
or not… We have done a lot of development work, so they should see us as one of the programmers… 
One staff member probably sees himself as the head of new staff due to his experience in the company, 
but actually there is no real title and rank in our company.

Communications

Based on our analysis of the communication process in VSEs, it can be seen that communications can 
be separated into two major categories, namely communications style and communications mechanisms, 
both of which are highly influenced by the VSE’s team structure and process and the working and man-
agement style, as illustrated in Figure 5. In terms of communication style, the open and informal nature 
or style of communications was a significant issue. This can be seen in the way meetings are conducted, 
which are mostly in an informal manner, on an ad-hoc basis, and often one-to-one. In addition, the data 
reveals that in VSEs, day-to-day communication between team members is always direct and autonomous 
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due to the nature of the working environment in the VSE. This situation was confirmed by many study 
participants who cited small team size, working style, and culture of VSEs as being conducive toward 
this style of communication. The following interview extracts are representative of this situation:

It is informal when we discuss development stuff like over coffee… We have informal meetings for a few 
minutes just to inform others regarding process before we start our tasks.

We have a daily stand up meeting and we have iteration planning meetings but it is fairly loose. Gener-
ally, communication is very informal on a daily basis.

Our data analysis also shows that the relationship between team members in the company also has 
a significant influence on the communication process in VSEs. The nature of the relationships (friends 
and family), a flexible environment, and frequent social interaction between team members, coupled 
with the flat organization structure, has a major impact on the communication process in VSEs. In ad-
dition, the physical proximity of working space and high frequency of sharing activities contribute to 
the communication process in VSEs. Two examples from the data supporting this are:

We work very close, meet for morning coffee. We always mix together and are very dynamic because we 
are small and easy to communicate with each other.” and “Programmers are friendly and they socialize 
with each other. They get on pretty well and can easily exchange ideas.

Learning and Sharing

Our data analysis elaborates how the learning and sharing process occurs in VSEs, with two main cat-
egories; namely the self-learning category and the sharing category which are also influenced by the 
communications process as illustrated in Figure 6. The category of self-learning in VSEs shows that 
there is little or, more often, no formal training provided to employees to establish and/or enhance their 
knowledge and skills. VSE management explains that informal (often internal) training, sharing and self-

Figure 5. Communication category diagram

Figure 6. Learning and sharing category diagram
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learning happens and they indicate that staff in VSEs are more dependent on self-learning in mastering 
the technology or process that is used in the organization. In addition, on the job training, self-exploring 
and continuous guidance from an expert (mentoring) within the companies are the main processes that 
are frequently practiced to enhanced staff knowledge and skills. For example, these interview/focus 
group extracts demonstrate this point:

They have to do on the job training; they have to educate themselves on the job by doing it.

In VSEs the knowledge sharing process happens in three ways: informal training, informal meetings, 
and document sharing. Informal training happens through informal guidance from experts (mentoring), 
peer-to-peer programming guidance sessions, shared books and others material, internal training, frequent 
open and direct discussion between team members, and online sharing with others. The data analysis 
indicates that the learning and sharing process in VSEs has been influenced and shaped by three main 
factors which are: VSEs team size and process, which are small team size and flat organization structure; 
working and management style, which are more toward autonomous work and macro management process; 
and communication processes, which are indirect and informal. In addition, from the interviews, data 
analysis shows that in general, knowledge sharing activities, either via electronic or personal means, are 
important in maintaining and evolving VSEs’ current software development processes. The data extracts 
below are representative of the learning and sharing process.

Knowledge is shared sometimes in peer programming activities. It doesn’t happen a lot but it can happen 
when problems arise and we sit down to explain and discuss.

DISCUSSION

This research sought to identify the effect of team dynamics in the context of software development 
teams and its impact on the software development process activities in the context of VSEs. This inves-
tigation was achieved through a set of structured interviews and focus groups with VSEs, where the data 
was rigorously analyzed using the coding mechanism of grounded theory and a framework produced.

The findings of this research indicate that VSEs unanimously agree that the software development 
process used within their company is constantly evolving over time. Furthermore, they also state that 
they regularly assess and update their development processes. In addition, the findings show that these 
processes are informal, indirect, highly reactive, and dependent on/linked to customer requirements, 
developers’ initiatives, and technology changes. From a team perspective, the data also indicates that 
VSEs’ operating processes were highly influenced by the team structure and process, which is very flat 
and informal. These issues have determined the level of formality in the software process improvement 
activities undertaken within VSEs. Furthermore the data indicates that these issues also affect the other 
main categories, which are related to VSEs’ software development processes.

The close working relationships described by VSEs between the software development team mem-
bers and frequent informal communications help to create a high level of positive team dynamics and 
knowledge sharing activities in software development activities, as shown in the communication, learn-
ing, and sharing categories. In addition, the management style has also contributed to the formation of 
a conducive environment for the software development teams in VSEs.
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Additionally this study has shown that all respondents believe that there exists a high level of positive 
team dynamics within the software development team. This could be identified from how the commu-
nication, relationships, and learning and sharing environment is operating in the VSEs who participated 
in this study. The results also indicate that the smaller the team in VSEs, the higher the level of team 
dynamics present in the organization. In addition, the analysis also indicated that VSEs’ staff have all 
the important criteria such as high skills, high motivation, active in sharing, direct involvement, and 
open communication that are important in the software development process.

From the analysis of team development issues, it can be seen that VSEs employ a very small number 
of staff, operate a very flat team structure, and operate in an informal manner. The analysis showed that 
due to the small team size and an open working environment, team dynamics in VSEs are very high. 
Even though some of the employees are working remotely (separate geographical location), the results 
show that the team relationship, socializing, information/knowledge sharing, and interpersonal skill 
levels are high.

The data collected was analyzed to investigate similarities in the findings from the different teams. 
The analysis also attempted to validate findings from research as to which dynamics enable high per-
forming successful teams, and which create barriers to success. These include:

•	 With respect to goals, it was found that clearly defined goals keep the team focused and motivated 
to achieve these goals. It was found that regular feedback is essential to keep the team focused on 
achieving their goals and leads to an increase in motivation, productivity and performance. It was 
also found that it is important to relate each team member’s personal goals to the overall goals of 
the organization, to enable a better understanding of each member’s contribution to the overall 
organization. These findings concur with research.

•	 In relation to job-satisfaction, it was found that that job-satisfaction has a positive impact on the 
level of commitment, and that challenging and varied work was rated as being the most important 
factor influencing job-satisfaction. This supports the research findings. All firms involved senior 
engineers/managers and none reported salary as the most important factor, which also supports 
research findings. It was also found that management support results in an increase in the level of 
self-confidence, confirming research findings.

•	 All firms indicated that when personal development needs are met, there is an increase in the level 
of commitment, which is in accordance with research findings. They also found that a fair and 
equitable performance and appraisal system has a positive impact on the level of commitment to 
remain with the organization and that organizations that provide both a technical and a manage-
ment career path have a higher level of commitment to remain with the organization, which sup-
ports research findings.

•	 In relation to the nature of work, it was found that the assignment of challenging tasks results in 
an increased sense of recognition, which leads to higher levels of motivation, as reported in re-
search. It was also found that the assignment of a complete task, from beginning to end, results in 
an increased sense of ownership and thus responsibility, and the assignment of a variety of tasks 
results in an increase in levels of motivation, supporting research findings.

•	 Although none of the firms interviewed mentioned stress, the data reported that a person-job fit 
results in an increase in motivation, job-satisfaction and efficiency, all of which have been shown 
to have a positive impact on productivity, thereby supporting research findings. The data reported 
also supports research findings that strong relationships/bonds with a team lead to a strong sense 
of cohesion within the team.
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CONCLUSION

There are a number of findings supported by the research. Firstly, having clearly defined goals keeps 
the team focused and motivated and it is important to relate each team members’ personal goals to the 
overall goals of the organization. Regular feedback is essential to keep the team focused on achieving 
its goals and leads to an increase in motivation, productivity and performance. It was also found that 
job-satisfaction has a positive impact on the level of commitment with challenging and varied work rated 
as being the most important factor influencing job-satisfaction.

Furthermore, the fulfillment of personal development needs, the possibility of both a technical and 
a management career path, as well as a fair and equitable performance and appraisal system, results in 
an increase in the level of commitment. The assignment of challenging and varied tasks results in an 
increase in levels of motivation, and the assignment of a task from beginning to end results in an increased 
sense of ownership. It was also discovered that a person-job fit results in an increase in motivation, 
job-satisfaction and efficiency, and in addition, strong relationships/bonds with a team lead to a strong 
sense of cohesion within the team.

Limitations and Future Work

There are two limitations which merit particular discussion. Firstly, the sample size of ten may be consid-
ered small from a perspective of statistical significance. However, the practical issues of getting a large 
number of companies involved in an in-depth interview process are well understood. Notwithstanding 
this fact, a larger scale study could yield more accurate results. Secondly, the organizations selected in 
the present study are all Irish based VSEs and therefore represent a limited geographical business envi-
ronment spread. With this in mind, an enhanced version of this study, taking these factors into account, 
would be of merit. This study, even with the limitations described above, has supported research findings.

There are a number of areas for further research, such as: The use of organizational psychologists, 
for the assignment of roles and tasks within a team. Comparisons could be made between teams that 
were assigned roles/tasks in the traditional manner compared to those that used psychologists. Also, the 
changes in dynamics within a team that is maturing could be compared with the dynamics of a more 
junior team. Further, because challenging and varied work was indicated in this research as the most 
important factor in job satisfaction, further research could identify ways of providing and maintaining 
this challenge.
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