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Abstract – In an agile business environment,
teamwork quality is underlining key element of
successful projects and overall team performance. In
the Scrum framework, self-managing team is a central
element of success. Self-managing teams introduced a
new concept of teams and emphasized the importance
of individual member effort and the way it affects team
performance. The focus of this paper is on teamwork
quality in self-managing teams and the way it affects
the overall team performance. Teamwork quality is
defined by six subconstructs: communication,
coordination, balance of member contributions, mutual
support, effort, and cohesion, while team performance
is defined with effectiveness and efficiency. A survey of
260 respondents from the IT sector in Bosnia and
Herzegovina was conducted and in both tested models,
our results have confirmed that the highest effect on
team effectiveness comes from mutual support, with
slightly different – but still significant, impact of team
cohesion and effort.
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1. Introduction
Companies in the IT sector most often develop
their products and services by using two models:
plan-driven (traditional) and agile. The agile model
has becoming increasingly dominant in the last two
decades; specifically, the Scrum method is the most
often used agile method.
The agile model is based on the concept of selfmanaging teams; however, the possibility of selfmanaging agile teams to succeed has not been
explored enough [1]. On the other hand, within the
traditional software development, there are available
researches on the effects of team quality on the
project success [2], [5]. Authors Lindsjørn, Sjøberg,
Dingsøyr, Bergersen and Tore Dybå researched the
effect of teamwork quality on team performance,
learning and work satisfaction in agile teams in IT
companies. They also study whether this effect is
different from that of traditional teams in IT
companies. According to the research results,
teamwork quality significantly affects team
performance, and the results have not shown
significant oscillations when compared with
traditional teams. As Scrum is the most often used
agile method, there is a question how development
teams function in practice by following the
characteristics of self-management.
2. Agile Software Development Methods
For more than a half of decade, software has been
part of everyday personal and business life.
Organizations had to adapt to continuous and fast
market changes, and most often, unstable business
environments. To survive in a modern environment,
organizations had to become agile. Today, the ability
to be agile is not an option; it is a condition for being
part of the market [3].
In order to deal with the disadvantages of
traditional methods, agile methods are created [4].
The main characteristic of agile software
development provides a way to organize complex
multi-participant software development while
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accommodating constant project change [6]. The use
of agile methods affects organizational structure,
culture, and employees. It affects the way clients are
involved in the development process and it affects
the project quality in total [6]. Flexibility and
responsiveness are the main characteristics for
companies applying agile methods, which is crucial
in a modern business environment [4]. In agile
methods, team members and high satisfaction of
customers’ requests are the focus [7]. The most
popular agile methods are Dynamic Systems
Development Method, Feature Driven Development,
Extreme Programming, Lean Development, Crystal,
Adaptive Software Development, Kanban, Scrum
and hybrid methods [8] [9] [10]. As an answer to
business environment changes and availability of
agile methods, hybrid methods have emerged and as
a result we have Leanban and Scrumban methods.
In 2001, 17 experts signed the Agile Manifesto
and founded the Agile Alliance organization. The
document is defining the meaning of agile software
development [4]. The Manifesto promotes:
individuals and interactions over processes and tools;
working
software
over
comprehensive
documentation; customer collaboration over contract
negotiation and responding to change over following
a plan [11], [6], [12].
Scrum is the most popular and most often used
agile framework. It includes Scrum team, Scrum
events, Scrum artifacts, and rules that bind them
together. Product Owner, Scrum Master and
Development team are part of a Scrum team. Scrum
events are: Sprint, Sprint Planning, Daily Scrum,
Sprint Review and Sprint Retrospective. Product
Backlog, Sprint Backlog and Increment are Scrum
Artifacts.
3. Teamwork Quality and Team Performance
Teamwork quality is defined with six
subconstructs: communication, coordination, balance
of member contributions, mutual support, effort, and
cohesion.
Communication - There are various ways to
describe the quality of communication, which
includes frequency, formalization, structure, and
openness when exchanging information. Frequency
of information sharing refers to the extent of
communication within the team. The formalization
means spontaneity of communication with each
other. Communication requires more preparation and
planning is considered more formal, while
spontaneous communication is seen as more
informal. Informal communication has proved crucial
in innovation focused projects as this tends to create
the environment for more open ideas and
contributions sharing, as well as quick and efficient
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team’ discourse [13] [2] [1]. The quality of team
collaboration is also determined by the ability of
team members to communicate directly, because
information exchange through intermediaries (e.g.,
team leaders) is time-consuming and leaves room for
misinterpretation
and
transmission
of
misinformation. The lack of openness in sharing
information in a team (e.g., a team member does not
want to share important information with the other
members) impairs the fundamental functions of
teamwork, i.e., impedes the exchange of knowledge
and experience between team members [2], [1].
Coordination - Coordination has been described
by Malone and Crowston as managing activity
dependencies [14]. The dependencies relate to
resource sharing, task sharing, and task/subtask
relationships [1]. Teamwork quality will also
determine the level of understanding the connection
and the current status of individual contributions.
Working together is a crucial, but still a number of
activities have to be addressed individually. The
coordination and synchronization of individual
contributions is an important component of
collaborative quality [15], [16], [17].
Balance of member contributions - Teamwork
quality is also affected by the ability of all team
members to contribute through knowledge and
experience [18]. If they cannot contribute their ideas
to discussions and the decision-making process, the
purpose of cross-functional teams would be lost.
Therefore, it is crucial to balance the member
contributions with respect for the knowledge and
experience of each member. Not all team members
will contribute the same amount of ideas, but this
should not preclude suggesting ideas and
contributing appropriate knowledge to the team [2].
Within development teams, the contributions of team
members with expertise in various fields is crucial.
Any team member dominating the discussion may
adversely affect the motivation of the rest of the
team, which further negatively affects the teamwork
results. In an agile team, daily meetings support its
member contributions [1].
Mutual support - Another key factor in teamwork
quality is the mutual support in the team. Here, the
individual level of competitiveness plays an
important role. When it comes to individual tasks,
there is no doubt that competitiveness affects
motivation, but mutual support in the team has a
greater impact on productivity. Teams working
toward a common goal should show more mutual
support and help when needed and discuss and
develop ideas of other team members rather than try
to minimize them [2], [1].
Effort - Teams define shared expectations
regarding the behaviour of their members [19].
Defined shared expectations in the context of the
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There is a positive relation between self-managing
teams and total team performance.
For this purpose, a questionnaire shown in Table 1
was made with questions relating only to the
variables of teamwork quality and team performance.
The questionnaire was created on the basis of the
existing researches focusing on agile teams [1], [2].
The questionnaire consisted of 61 questions. Its
first part identifies the respondent characteristics:
sex, age, level of education, the industry of the
company they work in, the length of work there,
which agile method they use and do they use it at
least one year, and finally, the role assigned to them
within the team. In this first part, the respondents
chose the role they perform within their team: Team
Leader, Product Owner, or Development Team
Member.

TEM Journal – Volume 10 / Number 4 / 2021.

Communication / com_s
Coordination / coo_s

1. Communication among team members is
often.
2. Team members often communicate in
unplanned meetings, over the phone, etc.
3. Team members most often communicate
directly.
4. There are mediators through which
communication takes place.
5. Team members openly share relevant
ideas and information.
6. In some situations, important information
is not shared
7. Conflicts in the team arise because of lack
of information.
8. Team members timely share information
received from the other members.
9. Team members are satisfied with the
accuracy of information received from the
other members.
10. Information shared within the team is
useful and specific.
11. Team members' activities carried out
within subtasks are coordinated.
12. Team has defined clear goals for
subtasks.
13. All team members have adopted the
defined goals of subtasks.
14. There are conflicts of interest in the
team regarding subtasks/subgoals.
15. Team members assist and support each
other.
16. Conflicts are resolved simply and
quickly.
17. Discussions are constructive.
18. Team respects individual suggestions
and contributions.
19. Team considers and elaborates
individual suggestions and contributions.
20. Team is able to agree on important
questions.
21. Internal cooperation in the team is
satisfactory.
22. Every team member fully supports
teamwork.
23. Teamwork is a priority for its every
member.
24. Team invests a lot of effort into
teamwork.
25. Conflicts arise about the invested
individual effort into teamwork.
26. Team considers teamwork important.
27. Team members find it important to be
part of the team.
28. Team does not consider teamwork
necessary.
29. Individual affiliation with the team is
strong.
30. There is full team integration of all its

Variable/
abbreviation

Mutual support / ms_s

Having in mind the defined problem and the
research subject, purpose, and the research made for
this paper, the main hypothesis has been postulated:

Question

Team members'
effort / eff_s

4. Research Method

Table 1. Questions and variables

Cohesion / coh_s

member effort are particularly important for
teamwork quality. Dividing and prioritizing team
tasks over other team responsibilities is crucial. To
achieve a high teamwork quality and avoid internal
conflicts it is important that every member knows
and accepts the defined common expectations
regarding the member effort. Equally high is the key
to quality collaboration efforts of all team members
[2]. In agile teams, achieving better effectiveness and
performance of teamwork often resides in putting
collective tasks ahead.
Cohesion - Team cohesion refers to the level of
desire to be part of the team and work together to
achieve the defined goals [1]. Three aspects of
cohesion have been defined: the interpersonal
connection in the team, dedication to the
accomplishment of the tasks and the existence of
team spirit [2], [1]. A high level of teamwork quality
requires adequate cohesion. Without a sense of
belonging there will ultimately be no collaboration.
Effectiveness and Efficiency - Team performance
is measured through the team's effectiveness and
efficiency and can be regarded as the team ability to
achieve the defined quality while working within the
planned costs and set time frames [1], [2]. Efficiency
refers to the ability of the team to achieve the
expected quality of the product. The quality of the
software is measured through the functionality,
robustness, reliability, and performance of the
system. Efficiency means the team ability to achieve
the expected project quality (budget and time).
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Effectiveness/efe_s

Team members'
contribution / bc_s

that there is a correlation among the observed
variables in the population. The correlation matrix
determinant is 0.193 and it is higher than 0.00001,
which indicates that there is no extreme
multicollinearity within the data, so the conclusion
from the above is that the obtained data are
appropriate for an explorative factor analysis, which
can be seen in Figure 1.

Efficiency/efi_s

members
31. A lot of conflicts arise between team
members.
32. Understanding and empathy between
team members are developed.
33. Team members hold together.
34. Team members feel proud fore being
part of the team.
35. There is individual team member
responsibility for the team.
36. Team recognizes specific characteristics
of all its members individually (strengths
and weaknesses).
37. Team members contribute to achieving
team goals in accordance with their
respective abilities.
38. Imbalance in the member contributions
causes conflicts in the team.
39. Looking at the results, teamwork may be
qualified as successful.
40. All client's requests have been fulfilled.
41. The company believes that all team
goals have been achieved.
42. Team's good performance and results
contribute to a greater client's satisfaction.
43. The result of teamwork is a quality one.
44. Client values the quality of the final
teamwork product.
45. Teamwork results give satisfaction to
the team.
46. Team product needs minimum changes.
47. Product is stable.
48. Product is robust.
49. Company is satisfied with teamwork
progress.
50. Team operates cost-efficiently.
51. Team operates time-efficiently.
52. Team works under the planned schedule.
53. Team works within the planed budget.

Figure 1. Assessment of data suitability

To determine the optimal number of factors, the
Kaiser criterion, or K1 criterion or latent root
criterion was used. According to it, all factors with
characteristic value higher than 1 should be kept. Six
indicator variables were initially analysed using the
principal component factoring estimation method.
Based on the Kaiser criterion, one factor, the
characteristic value of which is >1, was retained,
which is shown in Figure 2.

The next part of the questionnaire focuses on
researching the variables of teamwork quality and
team performance. Within the research, the observed
unit was team members individually while that unit
in references [1], [2] was team.
4.1. Factor Analysis
After receiving the answers, the suitability of the
received data for a factor analysis was verified, using
the package factor test of the STAT software tool.
The Kaiser–Meyer–Olkin measure indicates the
sampling adequacy. It is 0.818, which leads to the
conclusion that the correlation matrix is suitable for a
factor analysis. Bartlett's test of sphericity X2(105)
=332.8, p=0.000 is significant, so we may conclude
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Figure 2. Factor loadings (pattern matrix) and unique
variances
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The next step was assessing the parameters of the
model describing the effect of teamwork quality
variable on team performance. The effects of
teamwork quality were observed separately for
effectiveness (model 1) and efficiency (model 2).

Figure 3. Varimax rotation with the Kaiser normalization

After completing the factor analysis, the internal
consistency of the scale was verified by calculating
Cronbah's alfa coefficient for Elements of teamwork,
and it is 0.8032, hence leading to the conclusion that
the scale used for measuring the factor has a good
reliability. Elements of teamwork consists of the
variables of coordination, mutual support, effort,
cohesion, and contributions, in which the cohesion
variable has the greatest effect.
4.2. Regression Analysis
Regression analysis is a statistical technique for
modelling the relationship between a dependent
variable and one or more independent variables.
Figure 4 shows the data for eight variables. The
summary variables have been obtained by averaging
the answers to the questions composing them. The
results suggest that the respondents rated
communication with 3.97; coordination with 3.58;
mutual support with 4.27; effort with 3.72; cohesion
with 3.58; contributions with 3.59; effectiveness with
4,61, and efficiency with 4,68. The minimal grade for
communication was 2.6, coordination 2.25, mutual
support 2.43, effort 2, cohesion 2.4, contributions 2,
effectiveness 1, and efficiency 1. On average, the
highest grade was 5 for all variables, except
communication whose highest grade was 4.9.

Figure 4. Descriptive statistics for the eight observed
variables
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Figure 5. Assessment of regression model for
effectiveness – model 1

Figure 5 shows the effect of the variables on
effectiveness.
The
adjusted
coefficient
of
determination is R2 = 0.1520, indicating that 15.2%
of the variance for the effectiveness variable is
explained by the included variables. The value of
positive regression coefficients indicates a positive
relationship between the dependent variable and the
independent variables. The coefficient also shows
how each predictor affects the dependent variable
provided that the effect of all other predictors does
not change.
The obtained coefficients have an associated
standard error indicating to which extent their values
would vary among different samples. If the t-test
value of the associated coefficient of significance is
less than 0.05, i.e., if the value in the column P>│t│
is less than 0.05), then the predictor significantly
contributes to predicting the value of the dependent
variable. The higher the value of t-statistics, the
higher the contribution of the given predictor. Based
on this, we may conclude that communication and
coordination do not affect effectiveness. On the other
hand, mutual support (t(206) = 3.71, p < 0.01), effort
(t(206) = 0.52, p < 0.01), cohesion (t(206) = 1.49, p <
0.01), and contributions (t(206) = 0.15, p < 0.01)
significantly contribute to achieving effectiveness.
Mutual support and cohesion have the highest impact
on effectiveness.
Standardized regression coefficients are the
coefficients
obtained
by
standardizing
all
independent variables and presenting them through
the z-score. These coefficients are shown in the
column Beta (figure 6). Their values indicate the
number of standard deviations for which the value of
the dependent variable will change if the value of an
independent variable is changed for one standard
deviation.
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= 0.94, p < 0.333) significantly contribute to
achieving effectiveness. Mutual support has the
highest effect on efficiency.

Figure 6. Standardized regression coefficients
for model 1

The obtained results lead to the conclusion that
mutual support and cohesion have the highest
relative significance within the model. The effect of
these two variables is considerably higher than that
of the effort and contributions variables. The
communication and coordination variables have
negative effects.
Figure 7 shows the effect of the variables on
efficiency. The adjusted coefficient of determination
is R2 = 0.1443, indicating that 14.43% of the
variance of the effectiveness variable is explained by
the involved variables. The value of positive
regression coefficients indicates a positive
relationship between the dependent variable and the
independent variables. The coefficient also indicates
how each predictor affects the dependent variable
provided that the effect of all the other predictors
does not change.

Figure 7. Regression model estimate for efficiency –
model 2

Having analysed the results obtained for model 2,
we may conclude that communication, coordination,
and contributions do not affect efficiency. On the
other hand, mutual support (t (206) = 3.69, p < 0.01),
effort (t (206) = 1.41, p < 0.01), and cohesion (t (206)
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Figure 8. Standardized regression coefficients
for model 2

Figure 8 presents the standardized regression
coefficients for model 2. The obtained results lead to
the conclusion that mutual support and effort have
the highest relative significance within the model.
The effect of these two variables is considerably
higher than that of the cohesion variable. The
communication, coordination, and effort variables
have negative effects.
5. Conclusion
A factor and regression analysis was made with the
obtained data. The factor analysis was made on six
indicator variables. Using the Kaiser criterion, one
factor with the characteristic value higher than 1 was
kept. That factor is called Elements of teamwork and
it consists of the following variables: coordination,
mutual support, effort, cohesion, and contributions.
The cohesion variable has the highest effect.
Within the regression analysis, we individually
looked at the effects of teamwork quality on
effectiveness (model 1) and efficiency (model 2).
The analysis results for model 1 have shown that
the highest effect on team effectiveness comes from
mutual support (std. β = 0.304) and cohesion (std. β =
0.1446). The effect of these two variables is
significantly higher than the effect of the variables of
effort (std. β = 0.0443) and contributions (std. β =
0.0116). The variables of communication (std. β = 0.0197) and coordination (std. β = -0.0276) have
negative effect.
The analysis results for model 2 show that mutual
support (std. β = 0.3032) and effort (std. β = 0.1218)
have the highest relative significance within the
model. The effect of these two variables is
significantly higher than the effect of the cohesion
variable (std. β = 0.0915). The variables of
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communication (std. β = -0.0708), coordination (std.
β = -0.0577) and contributions (std. β = -0.006) have
negative effect.
The factor and regression analysis made for the
purpose of this research indicates that the most
significant variables affecting team performance are
mutual support, cohesion, and effort while
communication and coordination variables have
negative effect on team performance.
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