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Abstract

This research aims to explore crucial matters related to software development team collaboration that affects
productivity. The collaboration component will be discussed in this research including attitude competencies,
skill competencies, and knowledge competencies. The results of this study indicate that the components and

relationships and human factors influence the productivity of the software development team.
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1. Introduction

This study is triggered by a Systematic Literature Review with the title "Gamification for Improving Software
Project Management Processes: A Systematic Literature Review", that there is an important topic concerned
with the identification of social relations and human factors on the productivity of the development team [1]. A
deeper and further study of important issues relating to teamwork is being presented to fill the gap on the current

research..
2. Factors of Productivity of a Team Cooperation

Cooperation or teamwork can lead to competition in achieving goals as well as the objectives and increasing
productivity [35]. There are several things that affect competence rather than teamwork; ready competency, skill
competency, and knowledge competency [2]. Attitude competencies consist of cohesion, commitment to work

in a team, trust, psychological security, and team’s ability to work together.

* Corresponding author.

126



International Journal of Computer (1JC) (2019) Volume 35, No 1, pp 126-131

Skills competence consists of coordination, communication, problem solving, shared leadership, and backup
behavior. Finally, knowledge competence consists of situation awareness, group thoughts and a team'’s thought

process.

Attitude-Based skill-Based Knowledge-Based
Cohesion = Coordination « Situation awareness
Commitment to + Communication S Ty
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Figure 1: Components of collaboration / teamwork competence

3. Attitude Competencies

Group or cohesion unity is a concept that contains sub-components of performance and relationships between
one team and another [3]. Conditions under pressure can reduce the level of cohesion of a team; (a) can increase
interpersonal tension and cause more negative effects, (b) large interpersonal friction can produce low
commitment to team work, (c) conditions under pressure can weaken the relationship and loyalty to the team [6]
. Functional Diversity functions to encourage innovation from the software development team by including
people with different types of expertise and skills (graphic design, marketing, strategy, etc.) in the software
development team. Task cohesion (commitment to the task / work of a group) is something that can affect
relationships in the software development team. When the task cohesion conditions are high, the relationship
between functional diversity with creativity and the implementation of ideas is negative [4]. Commitment can be
an important role in influencing the relationship between trust (trust) and knowledge sharing in a project team
[5]. In teamwork, a commitment also affects the performance of the job / task and this is also influenced by 2
factors; goal difficulty and goal clarity [7]. Goal difficulty (goal difficulty level) can increase creativity by
providing motivation to respond [8]. While goal clarity means the concern of the team’s objectives / goals felt
by the team [10]. Team trust has the power to strengthen the concepts of my behavior and teamwork beliefs, as
well as to empower individual personalities and develop their skills and talents [11]. In the case of a software
development team, trust influences the process of the team such as the process of providing information,
feedback and in managing the time. Team members will communicate more openly and will provide more free
information when they trust other members [12]. Psychological security is a cognitive condition that appears as
a key in helping the learning process, organizational change and employee interference [13]. Psychological
safety influences positive results from the workplace side. The importance of connecting with supportive
behavior, connecting with members, and providing direction for building psychological security while working
for a manager is part of the positive outcome of psychological security [14]. The ability (efficacy) together can
benefit emotional commitment (interpersonal relations). If the level of shared ability is high, employees tend to
provide support to other employees who have difficulties in completing their tasks, in order to complete the
tasks together in the organization / team [15]. In a collective way, an educator / member who gives influence can

influence other members towards the results they want to achieve. An educator / member who can influence this
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will show greater effort, try other new methods and help members who need help [16].

4. Skills competence

Coordination of cooperation is important when working on large scale projects and involves many teams [17].
Project coordination consists of 2 components; vertical coordination (communication between end users and
project teams through formal channels such as through managers) and horizontal coordination (formal
communication between end users and team members) [19]. Coordination is seen as similar to collaboration,
only that coordination requires shared accountability as well as clarity of roles, jobs / tasks and goals / goals
[18]. Communication patterns occur among all those involved in the company. This happens because the
ultimate goal of the company is to provide the company's service / product [20]. Improved performance requires
communication, because communication can affect the performance in a positive direction. Understanding,
actions, influences on attitudes and good relationships influence the relationship between members, members
and leaders in a better direction [21]. Soft skills (such as communication, coordination, etc) can support conflict
resolution skills in the software development team [22]. Effective conflict management can help progress in
increasing trust and professional relations, which can also increase productivity [23]. In addition, team members
can also compete in conflict (in a good direction); when members reach their goals, others will see the conflict
as a win-lose struggle; if others win, they lose [24]. Implementation of gamification [1] plays an important role
in matters of conflict like this. Shared Leaderhsip is a distributed leadership style that comes from team
members [27]. When the nature of leadership is shared, the educator or leader and other members may adopt
leadership roles at different times, the exchange of supportive methods / practices occurs, and capabilities are
likely to increase [25]. In the case of information system development projects, Shared leadership can partially
mediate / mediate the negative impact of value diversification / diversity of values on system quality [26].
Backup behavior can bring additional resources (such as time, manpower) to team members when work / task
exceeds the capacity of the deadline to be completed [28]. Backup behavior is one of the core components of
teamwork research. Where these components require a mechanism to become one; shared mental models,

mutual trust and closed-loop communication [29].

5. Knowledge competence

Situation awareness is the perception of environmental elements in the time and space, understanding of their
meaning and projections of their near future status [30]. From the team’s perspective, situation awareness can be
interpreted as the extent to which each team member has the situation awareness needed for their responsibilities
[31]. In the case of a software development team, this can be enhanced through self-monitoring [32].
Transactive Memory System allows members to understand other members’ specialties. The aim is to create
confidence in the knowledge of the team and to coordinate and integrate team knowledge smoothly [33].
Therefore, this can increase the overall level of team coordination. Many industries emphasize the need for
individual employees to work as coordinated units. Therefore, team members must create a scheme for the work
they are doing, this is the meaning of Shared Mental Models [35]. Shared Mental Models are crucial to
coordinating actions so that they are effective. As a software development team that works together effectively,

teams must have a clear understanding of the work processes, tasks, and other team capabilities [34].
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6. Conclusions and future works

Team collaboration requires aspects / components of the collaboration itself. These components are things that
can affect the product overall software development team activity. Things that are both human factors and social
relations can influence how the software development team moves / functions. In the future, other aspects

besides collaboration need to be identified in depth so that the team's influence can be explained further.

References

[1] L. Machuca-Villegas and G. P. Gasca-Hurtado, "Gamification for Improving Software Project
Management Processes: A Systematic Literature Review," Springer Nature Switzerland, pp. 41-54,
2019.

[2] C. Lacerenza, S. L. Marlow and E. Salas, "Team development interventions: Evidence-based approaches

for improving teamwork,"” © 2018 American Psychological Association, vol. 73, pp. 517-531, 2018.

[3] G. Anderson, M. J. Keith, J. Fransisco and F. Sarah, "The Effect of Software Team Personality
Composition on Learning and Perrformance: Making the "Dream Team",” Hawaii International

Conference on System Sciences, pp. 451-460, 2018.

[4] J. Chen, W. Y. Lim, B. C. Tan and H. Ling, "The Role of Functional Diversity, Collective Team
Identification, and Task Cohesion in Influencing Innovation Speed: Evidence From Software

Development Team," Journal of Global Information Management, vol. 26, no. 2, pp. 163-192, 2018.

[5] M. P. Buvik and S. D. Tvedt, "The Influence of Project Commitment and Team Commitment on the
Relationship Between Trust and Knowledge Sharing in Project Teams," Project Management Journal,
vol. 48, no. 2, pp. 5-21, 2017.

[6] T. Driskell, E. Salas and J. E. Driskell, "Teams in extreme environments: Alterations in team development

and teamwork," Human Resource Management Review, pp. 1-16, 2017.

[7] A. Algashami, S. Cham, L. Vuillier, A. Stefanidis, K. Phalp and R. Ali, "Conceptualising Gamification
Risks to Teamwork within Enterprise,” © IFIP International Federation for Information Processing, pp.
105-120, 2018.

[8] A. Espedido and B. J. Searle, "Goal difficulty and creative performance: The mediating role of stress
appraisal,” HUMAN PERFORMANCE, pp. 1-18, 2018.

[9] M. v. d. Hoek, S. Groenveld and Kuipers, "Goal Setting in Teams: Goal Clarity and Team performance in

the Public Sector," Review of Public Personnel Administration, pp. 1-22, 2016.

[10] S. Sanyal and M. W. Hisam, "The Impact of Teamwork on Work Performance of Employees: A Study of
Faculty Members in Dhofar University,” IOSR Journal of Business and Management (IOSR-JBM),

129



International Journal of Computer (1JC) (2019) Volume 35, No 1, pp 126-131

vol. 20, no. 3, pp. 15-22, 2018.

[11] A. Nugroho, A. Plaat, J. Visser and A. Schouten, "The Influence of Teamwork Quality on Software
Team Performance,” pp. 1-33, 2017.

[12] M. L. Frazier, S. Fainshmidt, R. L. Klinger, A. Pezeshkan and V. Vracheva, "psychological safety: a

meta-analytic review and extension," pp. 113-165, 2017.

[13] A. Newman, R. Donohue and N. Eva, "Psychological safety: A systematic review of the literature,”
Human Resource Management Review, vol. 27, no. 3, pp. 521-535, 2017.

[14] Y. Chen, X. Zhou and K. Klyver, "Collective Efcacy: Linking Paternalistic Leadership to Organizational
Commitment,” Journal of Business Ethics, pp. 1-17, 2018. [15] J. Donohoo, Collective Efficacy: How

Educators' Beliefs Impact Student Learning, California: Corwin, 2016.

[16] "Coordination in multi-team programmes: An investigation of the group mode in large-scale agile
software development,” CENTERIS/PronMAN/HCist, vol. 121, pp. 123-128, 2017.

[17] S. Reeves, A. Xyrichis and M. Zwarenstein, "Teamwork, collaboration, coordination, and networking:
Why we need to distinguish between different types of interprofessional practice," Journal of
Interprofessional Care, pp. 1-3, 2017.

[18] Y. Li, M. Shepherd, J. Y.-C. Liu and G. Klein, "Enhancing development team flexibility in IS projects,"
Inf Technol Manag, vol. 18, no. 1, pp. 83-96, 2016.

[19] M. Ortu, M. Marchesi, R. Tonelli, T. Hall, D. Bowes and G. Destefanis, "Mining Communication
Patterns in Software Development: A Github Analysis,” PROMISE, pp. 70-79, 2018.

[20] "Pengaruh Komunikasi, Motivasi Dan Kerjasama Tim Terhadap Peningkatan Kinerja Karyawan," Jurnal

Manajemen & Kewirausahaan, vol. 5, no. 1, pp. 47-57, 2017.

[21] R. Elizade and S. Bayona, "Interpersonal Relationships, Leadership and Other Skills in Software
Development Projects: A Systematic Review," WorldCIST, vol. 746, pp. 3-15, 2018.

[22] J. Black, "Conflict Management and Team Building as Competencies for Nurse Managers to Improve
Retention," Gleeson Library | Geschke Center, pp. 1-28, 2018.

[23] A. Wong, Y. Liu, W. Wang and D. Tjosvold, "Servant leadership for team conflict management, co-
ordination, and customer relationships," Asia Pacific Journal of Human Resources, vol. 56, no. 2, pp.
238-259, 2016.

[24] N. Dempster, T. Townsend, G. Johnson, A. Bayetto, S. Lovett and E. Stevens, Leadership and Literacy,

Gewerbestrasse: Springer International Publishing, 2017.

130



International Journal of Computer (1JC) (2019) Volume 35, No 1, pp 126-131

[25] J. S.-C. Hsu, Y. Li and H. Sun, "Exploring the interaction between vertical and shared leadership in
information systems development projects.," International Journal of Project Management, vol. 35, no.
8, pp. 1557-1572, 2017.

[26] S. B. Choi, K. Kim and S.-W. Kang, "Effects Of Transformational And Shared Leadership Styles On
Employees' Perception Of Team Effectiveness,” Social Behavior and Personality: An International
Journal, vol. 45, no. 3, pp. 377-386, 2017.

[27] J. M. Schmidtke and A. Cummings, "The effects of virtualness on teamwork behavioral components: The
role of shared mental models,” Human Resource Management Review, vol. 27, no. 4, pp. 660-677,
2017.

[28] J. F. DeFranco and P. Laplante, "Team Performance Management: An International Journal,” DeFranco,
J. F., & Laplante, P. (2018). A software engineering team research mapping study. Team Performance
Management: An International Journal, 24(3/4), 203-248. doi:10.1108/tpm-08-2017-0040 , vol. 24, no.
3/4, pp. 203-238, 2018.

[29] P. D. Ariana and T. D. Hastjarjo, "Pengaruh Perhatian Terbagi Terhadap Kesadaran Situasi,”" Jurnal
Psikologi, vol. 17, no. 1, pp. 87-96, 2018.

[30] M. Demi, N. J. McNeese and N. J. Cooke, "Team situation awareness within the context of human-

autonomy teaming," Cognitive Systems Research, vol. 46, pp. 3-12, 2017.

[31] A. N. Meyer, G. C. Murphy, T. Zimmermann and T. Fritz, "Design Recommendations for Self-
Monitoring in the Workplace: Studies in Software Development,” PACM on Human-Computer
Interaction, vol. 1, pp. 1-24, 2017.

[32] X. Cao and A. Ali, "Enhancing team creative performance through social media and transactive memory

system," International Journal of Information Management, vol. 39, pp. 69-79, 2018.

[33] F. O. Bjgrnson, J. Wijnmaalen, C. J. Settina and T. Dingsgyr, "Inter-team Coordination in Large-Scale
Agile Development: A Case Study of Three Enabling Mechanisms," 19th International Conference,
XP, pp. 216-231, 2018.

[34] S. A. Cassidy and D. J. Stanley, "Getting From ‘Me’ to ‘“We’: Role Clarity, Team Process, and the
Transition From Individual Knowledge to Shared Mental Models in Employee Dyads," Canadian

Journal of Administrative Sciences, pp. 1-13, 2018.

[35] I. Shalahuddin, I. Maulana and T. Eriyani, Prinsip-Prinsip Dasar Kewirausahaan, Yogyakarta:
DEEPUBLISH, 2018.

131



