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Abstract. [Background] Conflicts are inherent in human relationships; people
have different experiences, values, opinions, and ways of carrying out tasks, which
can lead to disagreements. The composition of a software development team has
a heterogeneity of individuals with different competencies, which impacts their
interaction. Conflicts in the software development cycle are inevitable and can
occur at any stage; if not well managed, they tend to generate adverse results and
financial and time expenses. [Objective] In this thesis proposal, we aim to create
an approach for evaluating the maturity of conflict management and prevention in
software development environments; this occurs based on the analysis of a set of
well-established metrics and extracted indicators. [Method] Initially, a Systematic
Literature Review (SLR) was carried out to verify the state of the art on conflicts
and their management in software development. After, a proposal is built to con-
sider ways of identifying the team's level of maturity in terms of conflicts treat-
ment; this evaluation includes an analysis of applied forms of conflict prevention
and management and variables that point to high impacts on project success. Also,
we want to analyse team members' symptoms that stand out at any given time, as
they usually represent a thermometer of conflict problems. Finally, the approach
will be validated in a work environment. [Expected results] An approach that
supports the conflict assessment and management in software teams. [Conclu-
sions] The proposed approach aims to help track a team's functioning during the
software development life cycle, supporting team managers in a new way to guide
the team appropriately.
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1 Introduction and Problem Characterization

Software development can be considered a complex process between persons in different
roles, usually represented by teams formed by individuals with diverse personalities,
skills, and knowledge aiming to create complex products and services [1] [2].

In the context of Software Engineering, specifically in Requirements Engineering
(RE), there are numerous social interactions, which require a high level of cooperation
and empathy between people who generally have different personalities, values, and in-
terests. According to [3], among the competencies identified for a requirements engineer
are empathy, communication, conflict resolution, and moderation. However, not all
these skills are always found in professionals who work or contribute to the area.




In software development, work's unpredictable and evolving nature makes it a fertile
ground to generate conflicts between those involved. De Dreu et al. [4] define conflict
as a process resulting from the tension between team members because of real or per-
ceived differences. Complementing this, Jiang et al. [5] indicate that “team conflict ex-
ists in all work, as long as there are teams”. Conflicts can arise between employees, an
employee and a supervisor, teams, or departments, or at an inter-organizational level [6].
These conflicts are sometimes a consequence of the diversity of worldviews, belief sys-
tems, personal ego, perspectives, and origins.

The literature describes a strong relationship between conflicts, work, and organiza-
tions. Organizations need to pay attention to conflicts’ causes and intervene in those
situations to improve the team and organizational performance [7]. In the framework
presented [8], conflict is described as a variable that influences the performance of teams
and the satisfaction of individuals in software development. According to Jiang et al. [5],
team conflict has impact on employee satisfaction, which can lead to a significantly bad
influence on task performance, and this is not what teams want to maintain.

Conflicts exist within or around groups of people who share differences in goals, opin-
ions, and attitudes and, therefore, can influence behaviour within the group [9]. Leaders
are interested in effectively structuring teamwork. It is essential to understand and en-
gage with conflicts, so that teams can gather the variety of knowledge and perspectives
of each member to deal with the most complex situations to which they are subjected.

There is a considerable body of research on the conceptualization and effects of con-
flict in software teams [10] [11]. However, there is a need to better understand the con-
ditions under which teams and their collaborators face conflicts in a software project
[12], and to be able to diagnosis what kind of problems the teams are facing. In this
scenario, there is a lack of discussions about the assessment of the maturity of the soft-
ware development team to deal with and prevent conflicts; this analysis could help the
team avoid more significant effects on the team itself, clients, and the project. Therefore,
this justifies the development of research focused on producing in-depth knowledge
about this factor and its use in the software industry.

In this thesis proposal, we aim to create an approach for guiding and giving support
to trace and evaluate the functioning of teams in the context of software development.
Based on a set of well-established metrics, we aim to extract indicators about the team's
maturity in terms of conflict management and prevention; also, we want to analyse
symptoms that stand out at any given time, as they usually represent the existence of
problems. So, the proposed approach will help track a team's functioning and guide it
during the software development life cycle.

2 Background

Conflict is understood as any type of opposition or antagonistic interaction originated by
several reasons, such as different values, resources, or social position and power dispute
[7]. The word conflict is related to divergence, discord, dissonance, controversy, or an-
tagonism [2]. According to Kofman [13], being human implies having conflicts, they are
part of human nature, and it is inevitable to escape from our needs, fears, selfishness,
and annoyances.

Conflicts can have either a positive or a negative impact on teams. As for their clas-
sification, they can be divided into two: functional conflict and dysfunctional conflict.
Functional conflict is a healthy and constructive disagreement between groups or




individuals, while dysfunctional conflict is an unhealthy disagreement that occurs be-
tween groups or individuals [14].

2.1 Conflict Process

For Robbins [7], conflict is “like a process that begins when one of the parties perceives
that the other party affects, or can affect, negatively something that the first one consid-
ers important”. As conflict is considered a difficult process to contain, the more it
evolves, the faster it will spread. Next, the five stages of the conflict process described
by [7] will are presented.

Stage 1. Potential opposition or incompatibility: the first step is to identify the
causes, sources, or conditions which are opportune for the emergence of the conflict.
Robbins [7] separates into three general categories:

e Communication: is related to the insufficient exchange of different infor-
mation, noise in the communication channel, premature evaluation of the
message, or interruption.

e  Structure: issues related to the organization's own structure. The causes may
be related to several sectors of the same organization with different types of
guidelines, norms, and standards: internal disputes between units with func-
tions.

e Personal variables: include each person's values, images, and personality
characteristics. As such, differences in value systems such as judgments and
disagreements are an important source of potential risks

Stage II — Cognition and Personalization: if the antecedent conditions of Stage I
affect the interest of one of the parties, the definition of the opposition or incompatibility
- which is the conflict - is carried out in Stage II.

e Perceived conflict: the very definition of conflict is that one of the parties
involved needs to be aware of the existence of antecedent conditions, that is,
to have the perception that something has happened [7].

e  Feeling conflict: when people become emotionally involved, that is, when the
parties experience anxiety, tension, frustration, or hostility. Emotions play a
leading role in the configuration of perceptions: negative emotions — produce
an excess of simplification of questions, decreased trust, and negative inter-
pretations of the other.

Stage III — Intentions: the intentions refer to decisions to act in a certain way; for
this, Robbins uses two dimensions: Cooperation (the degree to which one of the parties
also tries to satisfy the interests of the other) and Affirmation (the degree to which one
of the parties tries to satisfy the other's interests) [7]. Five techniques can be considered:

» Competing: when a person pursues his own interests, regardless of the impact this
will have on other parties to the conflict.

* Collaborate: when the conflicting parties want to satisfy the interests of both, we
have a situation of cooperation and the search for mutually beneficial results.

* Avoid: the person recognizes that the conflict exists and tries to suppress it or get
rid of it.

» Accommodating: when one of the parties seeks to appease the other, it may be will-
ing to put its interests before yours; that is, one of the parties may sacrifice itself to
maintain the relationship.

* Concession: when each party in conflict gives up something, sharing takes place,
which leads to compromise.




Stage IV — Behaviour refers to explicit attempts to implement intentions (Stage III),
including the following stimuli: statements, actions, and reactions of the conflicting par-
ties [7]. The behaviour has several points of view according to its intensity, they are: (1)
Mild disagreements or misunderstandings; (2) Explicit questioning or challenge; (3)
Verbal attacks; (4) Threats and ultimatums; (5) Physical aggression and (6) Explicit ef-
forts to destroy the other party. When at lower intensity, conflicts are categorized as
mild, whether disagreements or misunderstandings; this is where functional conflicts
meet. As the intensity increases, conflicts are categorized as destructive/dysfunctional,
that is, strikes, revolts and wars are at this higher level.

Stage V — Consequences: The last stage generated by the conflicting parties' actions
and reactions (behaviours) result in consequences that can be functional or dysfunctional
[7]. Functional consequences are forces that contribute to improving group performance,
increasing the quality of decisions, and stimulating creativity and innovation; they pre-
vent the group from making decisions based on weak premises without considering the
relevant alternatives [7]. On the other hand, the dysfunctional consequences are destruc-
tive forces of the conflict on the performance of the group, diminishing its effectiveness;
the main consequences are a mismatch in communication, reduction of cohesion, subor-
dination of goals to priorities that are in conflict [7].

3 Research Methodology

This session describes the research strategy to be followed for the thesis proposal. Figure
1 describes the main steps.
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Fig. 1. Research Phases

Knowledge acquisition: this phase is dedicated to acquiring knowledge about con-
flicts. For this, we used a basis study by leading researchers in the area, such as Ayoko
et al. [18]; they dedicated their work "Handbook of Conflict Management Research" to
detailing the conflicts in the most diverse visions. In parallel, Rosenberg's book [16] with
the Non-Violent Communication (NVC) technique contributed to the understanding of
the possibilities that effective communication can contribute to conflict resolution. Also,
the analysis of systematic literature reviews [19] and [20] contributed to understanding
how conflicts are studied in software development environments.

Literature review: In this step, we ran different searches on scientific databases to
investigate the application of NVC in software development environments; however, the
results were not promising. We also conducted a new systematic literature review (RSL)




to provide an overview of studies related to conflicts in the context of software develop-
ment. We did this using the string: (“Conflict” OR “disagreement”) AND (“software”
OR “information technology” OR “agile team” OR “agile development”). Moreover, we
specifically collected evidence on the antecedent, management, and impacts of conflicts
on software teams and projects; concepts and metrics were also identified to measure
conflicts.

Research gap: The RSL provided consistent evidence of the main concepts re-
searched, which involved conflicts in the context of software development, identification
of proposed approaches for dealing with conflicts. However, we observed a gap in using
consolidated and integrated factors and metrics to assess software teams' maturity in
dealing with conflicts. To be sure that there were not already defined models in this
context, we also searched the literature for maturity models focused on conflicts in soft-
ware teams; we used the search string ("maturity models" AND "conflict" AND "soft-
ware"). However, we found no research evidence related to the focus of this research;
we only found maturity models in other IT areas.

Proposal definition: We will define this new model proposal as an approach to con-
flict assessment in software teams. We will use maturity models already consolidated in
the literature, such as CMMI, to take as the bases of our proposal; also, all the knowledge
recovered from the RSL research questions.

Validation with experts: Finally, we will apply the proposal will be validated by
specialist in the area and through two case studies to validate its operation.

4 Results from the SLR

This section shows a set of data extracted from the Systematic Review of the Literature
that will contribute to the basis of the proposed approach to assess the team's maturity in
terms of conflicts. This SLR sought to understand the research scenario focusing on con-
flicts in software development [17]. The process of carrying out the SLR used rigorous
steps and detailed analysis of the evidence. A total of 38 primary studies were included
through automatic searches (List of studies are at the link: encurtador.com.br/ajkyR).
These primary studies were retrieved from reputable sources and research bases, providing
an overview and update of the last 6 years of the of state-of-the-art (2015 to 2021) on
conflict in software teams.

Specifically, in this article, we will only detail the results of metrics, conflict predictors,
conflict management, conflict impact, and conflict types extracted from the SLR, described
in the following sub-topics.

4.1 Metrics of conflict

Considering the evidence found in the SLR, we identified that, because there are
different types of conflicts, the metrics can reveal more details about how to evaluate or
infer conflicts. These metrics can vary from study to study and depend on what is avail-
able in each evaluated context. Table 1 shows in column 1 types of conflicts and in
column 2 the list of studies that used some metric in their work.

Table. 1. Studies that measure conflicts
Construct Studies
P9
P24

Conflict




Constructive conflict P4
Job-leisure conflict P11
P37
Relationship conflict P25
P23, P31
P25
Task conflict P4, P23
P12
Team Conflict P27
Affective conflict P26
Cognitive conflict P26
P2, P7

Work-family Conflict Pll

We observed that the works used a single source or a combination of them to measure
conflict, as was the case with P27, who used three bases to build his assessment instrument
on team conflict. The analysis of the results was varied; that is, some studies carried out
statistical analysis, while others carried out a simple quantitative analysis of the data.

4.2 Predictors of conflict

Conflict predictors refer to the antecedent conditions of the conflict. According to
Korsgaard et al. [P7] “conflicts are triggered by latent conditions that predispose to the
occurrence of unfavourable encounters between the parties”. These latent conditions in-
clude contextual, social, and individual factors.

Filippova et al. [37] empirically investigate different types of conflict in Free and
Open-Source Software (FOSS) development teams, their antecedents, and their impact
on developers' sustained participation. In particular, the study examines four anteced-
ents: task interdependence, geographic distribution, leadership style, and relative distri-
bution of decision making.

Work-family conflict (WFC) is analysed from a macro and micro perspective in the
study by Xueyang et al. [P6]. The authors identify that macro factors (social policy,
economy, ideology and culture, demographic characteristics) and micro factors (organ-
izational characteristics, corporate culture, family characteristics, professional women's
values, personality characteristics) contribute to the generation of conflicts. In a similar
context, Hoffmaster et al. [P11] investigated the turnover intentions of Information
Technology specialists in business environments, specifically focusing on the impact of
work-family and work-leisure conflicts.

The job design helps understand how work gets done and how it can affect the results
of individuals working as a team. Queda et al. [P10] evaluate a set of characteristics of
software development work and assess the possible relationships of these characteristics
with work exhaustion, role conflict, and role ambiguity.

The FLOW distance is a concept used by Kliinder et al. [P33] to measure the per-
ceived distance between two people considering the media used for communication. In
this case, communication was analysed as one of the predictors to help the project leader
recognize the lack of information flow and facilitate the detection of conflict situations
to intervention.




4.3 Conflict management

Conflict management involves activities and strategies to resolve or reduce conflicts to
minimize the negative aspects of conflicts in a team. Different studies in this review
related conflict management in their proposals (13 studies). Conflict management strat-
egies help effectively deal with different degrees of conflict in different applications,
industries, and academic environments.

Several approaches can be used to resolve conflicts: models such as the graph model
for conflict resolution [P10]; tools: communication behaviour [P33]. In [P1], the ASEST
Framework aims to develop and improve the cohesion of agile teams, for which agree-
ments on team rules support communication and conflict management to improve team
collaboration.

The technique used to manage the conflict interferes with the success of the project.
Nunkoo et al. [P3] identifies that a win-win approach is always desired so that both par-
ties are equally happy with the outcome of the conflict. Therefore, techniques such as
accommodation and competition should be used at a minimum.

Felices et al. [P18] propose a method that consists of brief training on leadership
styles to assist in conflict management. Complementing this, Gren et al. [P22] present
ideas for which aspects to consider in such training to help with negotiation and conflict
resolution skills. Facilitation requires a third party to assist with conflict resolution. In
Cho [P9], it is highlighted that IT managers can help in resolving third-party conflicts.

Leadership with the Top Management Team plays an important role in generating a
solid innovation focus in the company. Strategic decisions aligned with conflict man-
agement contribute to the generation of innovation [P26].

In both works by Tshabalala ([P16, P19]), effective conflict risk management is ev-
idenced, which involves the creation of effective strategies to reduce conflict dysfunc-
tions and increase the constructive functions of conflict to improve the effectiveness of
the team and the organization. In [P21] the risks related to conflicts are studied in two
dimensions: probability and impact.

Conflict management was also studied to identify how this action can channel the
productivity effects [P31] and team performance [P35].

4.4 Impact of conflicts

Different aspects are investigated when considering the impact of conflicts in the soft-
ware context, such as team performance, software project success, cohesion, and others.

Different impacts were analysed when considering the WFC. In Alok et al. [P2] the
authors showed a positive relationship between the WFC and the demand for profes-
sional self-efficacy through managerial support.

In [P4], the authors report that constructive conflict affects innovative work behav-
iour through people’s readiness to discuss opposing ideas more often (positive conflict
value) and their ability to explore creative ideas from broad, unconventional, and differ-
ent perspectives (cognitive flexibility).

Team diversity improves project performance through trust and absorptive capacity
[P5]. In contrast, team diversity can help in the emergence of subgroups, negatively af-
fecting team results [P24]. Gren [P30] argues that agile team members need training in
conflict resolution techniques to decrease the risk of interpersonal conflict negatively




affecting team productivity. Wickramasinghe et al. [P37] identifies that diversity in team
composition leads to relationship conflict, relationship conflict leads to team perfor-
mance, and team leader support moderates the latter relationship.

Knowledge sharing and different types of conflicts are directly linked to team per-
formance. Team members who experience task conflicts tend to share more knowledge
and improve performance, team members who experience process or relationship con-
flicts are less likely to share knowledge, and team performance is also impacted [PS].
High levels of relationship conflicts moderate the direct impacts of task conflicts on
knowledge sharing adversely. In contrast, low levels of relationship conflicts magnify
the impact of task conflicts on knowledge sharing [P23].

Task conflict reduces the effect of Transactive Memory Systems (regarded as a col-
laborative division of labour to allow a team to learn, remember, and communicate
knowledge) on software process tailoring (SPT). Whereas STC (a shared understanding
of the time-related aspects of a collective task execution) amplifies the influence of
TMS-SPT performance [P12].

Basirati et al.[P13] results assert that there is a negative correlation between both
Human-rooted conflict (HRC) and Non-human-rooted conflict (NHRC), and the success
of software projects. Complementing this, Zhang et al. [P15] mention that task conflict
and people conflict in software testing are inevitable and can affect the effectiveness and
efficiency of the software development process.

Code review can generate negative experiences among developers. According to
Egelman et al. [P14] such negative experiences are relatively rare in practice but have
negative repercussions. Shameem et al. [P25] conduct their study on Requirements En-
gineering, indicating a strong positive relationship between requirements instability and
variability and relationship conflict. In addition, it was observed to have a stronger neg-
ative effect of relationship conflict on team effectiveness than task conflict during re-
quirements uncertainty.

Jiang et al. [P28] show that emotional, task, and cognitive conflict significantly in-
fluence employee satisfaction in a geographically distributed software development
team (GDD). Rutz et al. [P36] explore factors influencing performance in global virtual
teams in outsourced software development projects: team cohesion, goal setting, task
conflict, awareness climate, trust climate, leadership, shared understanding, collabora-
tion, communication, and cultural diversity.

Peculiarly, Zakaria et al. [P20] study the mobility patterns of individuals along with
the experience of intra-group conflicts; that is, the patterns are detected using a Wi-Fi-
based internal location system and a group detection system that discreetly informs the
location of the group's participants at S-minute intervals.

4.5 Types of conflicts

As illustrated in Figure 3, in the first and second positions, we observed the same number
of citations about the type of relationship and task conflict, representing 15 studies
(39.47%). Another information extracted is that 11 studies simultaneously consider the
type of relationship and task conflict in their research ([P3], [P8], [P13], [P20], [P23-
P26], [P28], [P34], [P38]). Of these 11 studies, 7 consider the third position, the conflict
of processes, in parallel with the other two.
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Fig. 2. Type of Conflicts

Some studies are confusing when classifying conflicts and how to call them; so, we
consider that cognitive conflict and task conflict mean essentially the same thing [18].
In contrast, relationship conflict and affective conflict mean nearly the same thing. We
observed in most cases, that the three types of conflicts (Relationship, Tasks, and Pro-
cesses) when defined use the reference from the renowned researcher Karen Jehn.

On the other hand, some studies focused only on the type of conflict, namely: Work-
family conflict ([P2], [P6], [P7], [P11]), Task ([P12], [P36]), Interpersonal ([P14],
[P30]), Processes [P17], Relationship ([P31], [P35], [P37]), Role [P32] and Social [P33].
We also identified a trend. Studies considering work-family conflict represent 75% of
studies published in 2021, demonstrating the interest in seeking harmony between work
and family of those participating in software teams.

5 Conclusion

It is part of human nature to experience conflict situations since it is inevitable to run
away from our needs, fears, selfishness, and annoyances. Therefore, facing conflict and
its dynamism is essential to avoid destructive problems or even generate ideas in search-
ing for solutions.

This paper sought to present a research proposal that focuses on creating an approach
to guide and support the tracking and evaluation of the functioning of software teams in
terms of their ability to deal with conflicts. For this, initially a systematic review of the
literature was carried out, which was identified the main researched concepts that in-
volved conflicts in the context of software development, identification of proposed ap-
proaches to deal with conflicts, factors and possible indicators of evaluations on the con-
flicts. Thus, the approach will seek to gather the findings of the literature and align the
contributions of experts in the field to help track the functioning of a team and guide it
during the software development life cycle regarding conflicts.

In the next steps, we will delve deeper into the maturity models and their functioning
to base our proposal on. In addition, an in-depth analysis will be carried out on the factors
identified with the systematic review of the literature.
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