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Experiences and Advances in Software Quality

Can Teamwork Management Help in
Software Quality and Process Improvement?

Esperanca Amengual-Alcover and Antonia Mas-Picacho

In modern organizations teamwork is considered a key factor for success in business. A growing interest on team culture
has led to a great number of contributions where different teamwork aspects are analyzed as drivers for teamwork prac-
tices improvement. Software development process is a team activity. Consequently, success in software organizations
depends largely on the performance of software teams. In this article, firstly we study the teamwork key factors for success
and quality in software development projects. Secondly, we present a teamwork assessment model for software teams.

Keywords: Software Process Improvement, Software
Quality, Teamwork.

1 The Importance of Teamwork in Software De-
velopment Projects

Software engineering has long been recognized as a hu-
man activity which is managed through a system of proc-
esses and tools. The interaction and dependencies between
the processes, the technology used to support them and the
people implementing these processes represents the socio-
technical environment of a software development project.
The integration of the three elements of the "people, proc-
ess and technology triangle™ is usually considered by man-
agers the basis for successful IT projects (see Figure 1).

In software companies technology is usually considered
crucial to the effectiveness of their processes and, conse-
quently, technology is normally used to support software
development processes (e.g., CASE tools). However, the
use of tools can only produce significant gains in software
development projects if they are used in an appropriate man-
ner which usually means the implementation of a strategy,
a procedure or a well-defined process. Therefore, it seems
that we give more importance to the second critical ele-
ment, the process. In fact, process orientation is the current
tendency in Software Engineering literature. Different proc-
ess improvement models have emerged in recent years and
they are becoming, step by step, a reference framework for
software development organizations.

In this article we will focus our attention on the third
critical element of the triangle: the people. Only people are
able to make good use of the other two elements in a bal-
anced way. In our particular triangle, the people dimension
is the basis, the most important element (see Figure 2).

Multi-disciplinary research explores how cooperative
and human aspects affect software development. A reason-
able number of works consider human aspects a key factor
in software engineering projects. In [1], its authors high-
light that "it appears the human aspects of software devel-
opment are more important that the technological aspects
for better performance”. According to [2] the majority of
problems in software projects "are due to people problems,
not technical ones". Consequently, bearing in mind that IT
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projects are usually a team activity, the good performance
of teams should be considered essential for the success in
these kind of projects.

2 Teamwork Key Factors

A large number of research projects address fundamen-
tal issues about software teamwork. Different authors ex-
pose in their studies the elements that should be taken into
consideration to efficiently work in a team.

Larson and Lafasto’s research on high-performance
teams [3] determines the eight dimensions of an effectively
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Figure 1: The "People, Process and Technology Triangle"

functioning team. Those eight dimensions include:
1. Aclear and elevating goal.

Results-driven structure.

Competent team members.

Collaborative climate.

Unified commitment.

Standards of excellence.

External support and recognition.

. Principled leadership.

Other relevant contributions to the analysis of team per-
formance in organizations have been Belbin’s and
Constantine’s role theories identifying the different roles in
a team [4][5].

Steve McConnell, in his book Rapid Development [6],
specifies the characteristics of a hyperproductive team:

m Shared, elevating vision or goal.

Sense of team identity.

Results-driven structure.

Competent team members.

Commitment to the team.

Mutual trust.

Interdependence among team members.
Effective communication, a sense of autonomy.
Sense of empowerment.

Small team size.

High level of enjoyment.

Lakhanpal has proved that team cohesiveness contrib-
utes more to productivity than the capabilities or the experi-
ence of the project members [7].

According to Barry Boehm, motivation has a larger im-
pact on productivity and quality than any other factor [8].
Despite the number of studies emphasizing the importance
of teamwork in software projects, it appears that there is not
a consensus among authors to identify the characteristics
that define teamwork.

With the goal of assessing teamwork, it has been neces-
sary to precisely define the set of teamwork factors to be
considered in order to measure and improve teamwork. As

©ND OIS WD
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a result of the revision of the existent literature we have
identified the following four factors as the "teamwork key
factors"” (see Figure 3):

m  Management.

m  Composition.

m  Communication.

m  Motivation.

3 Teamwork in Process Maturity Models

Software process improvement initiatives based on in-
ternational standards for process assessment and improve-
ment, such us CMM (Capability Maturity Model) [9] or
SPICE (Software Process Improvement Capability
dEtermination) [10][11][12][13][14], are focused on the
assessment and improvement of the software lifecycle proc-
esses and do not explicitly consider essential aspects of
teamwork.

After developing the Capability Maturity Model as a
descriptive model of the characteristics of an organization
at a particular level of software process maturity [15], the
Software Engineering Institute (SEISM) has developed the
Team Software ProcessSM (TSPSM), a prescriptive model for
software development teams. As it is defined in the SEI
technical report which relates the TSP to the CMM [16],
"TSP is a high-maturity process for project teams. It con-
tains an adaptable set of processes, procedures, guidelines,
and tools for project teams to use in the production of high-
quality software on time and on budget". In [17] some re-
sults from projects that have adopted the TSP are provided.
The results show that TSP teams are delivering essentially
defect-free software on schedule, while improving produc-
tivity.

Regarding applying the other standard, SPICE [18][19],
our particular experience in leading software process im-
provement initiatives has brought us to consider teamwork
an important aspect in any process improvement initiative.

4. Teamwork Assessment in Software Projects
With the interest of focusing on teamwork aspects in

Technology Process

IT project

People

Figure 2: The People Dimension as the Basis of Successful
IT Projects.
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Figure 3: The Four Teamwork Key Factors.

our future software process improvement initiatives, we have
developed a teamwork assessment model for software
projects. This model comprises a reference model, a ques-
tionnaire and a measurement scale.

4.1 A Teamwork Reference Model

The teamwork reference model presented in this article
details the factors which should be considered in order to
assess teamwork. Each factor of this reference model pro-
vides information in the form of:

a) a factor identification;

b) a factor name;

¢) adescription which details the different aspects for
the factor; and

d) a set of teamwork best practices which identify the
tasks needed to accomplish the purpose of the factor.

The following four tables show the detail for each one
of the four teamwork key factors (see Table 1 to 4).

4.2 A Teamwork Assessment Questionnaire

At a conceptual level, our intention is to measure team-
work in software projects from two different perspectives:
the project manager and the team members. This measure-
ment goal has been refined, moving from a conceptual level
to an operational level, by posing questions which com-
pose a teamwork assessment questionnaire. Each question
addresses a particular aspect of a teamwork factor.

The questionnaire comprises 55 questions distributed
in two groups:

m A group of questions for the manager of the team.
The main goal of this set of questions is to collect the man-
ager’s view about the composition, management and per-
formance of the team.

28 UPGRADE vol. X, No. 5, October 2009

m A group of questions for all the members of the team.
The purpose of this second group of questions is to collect
the different responses from all the members of the team.
These responses address the four "teamwork key factors".

At a quantitative level, we have defined a measurement
framework for the assessment of the teamwork aspects.
Within this framework we have established four possible
responses to each question: never, sometimes, often and very
often.

Finally, the performance of each teamwork factor is
measured using the rating scale proposed by SPICE where
four ordinal points are understood in terms of a percentage
(see Table 5).

5. Conclusions and further Work

It is essential that Software Engineering considers the
importance of the people dimension in software projects.
The best technological solution together with a good proc-
ess definition does not guarantee the success of a project if
this project is not implemented by a team which performs
the process in an efficient manner. Therefore, teamwork
measurement should be additionally considered in any soft-
ware process improvement initiative.

After analyzing the state of the art in teamwork in soft-
ware projects, in this paper we have identified the four
"teamwork key factors". These factors compose a teamwork
reference model that can be used as a framework for team-
work assessment and improvement.

Our future work is to analyze the usefulness and appli-
cability of this teamwork assessment model. We are cur-
rently working in a new SPICE-based software process im-
provement programme in small and medium companies of
the Balearic Islands. The teamwork assessment model is
expected to be applied in parallel with process assessment

© CEPIS
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Factor ID | MAN

Factor Name | MANAGEMENT

e Definition of a common vision that provides the team an
identity as a team.

e Actions whose goal is to identify the activities and tasks of
the project, as well as to define dependencies among them.

Note 1: Each member of the team needs to know the
objectives that the other members expect of him.

Note 2: All the members must understand their roles and

Factor responsibilities and have to agree on how to perform their
Description activities.

e Actions for planning the resources to be used during the
project development.

o Establishment of a monitoring system to control the
progress of the project and to assess the performance of the
team so that all the members are conscious of their results
and see the progress to their objectives in accordance with
the plan.

MAN.BP1: Evaluate feasibility of the project.
MAN.BP2: Define the scope of work.
MAN.BP3: Define the project schedule.
MAN.BP4: Establish the project plan.
MAN.BP5: Implement the project plan.

MAN.BP6: Establish organizational commitment for
measurement.

MAN.BP7: Determine and maintain estimates for project
attributes.

MAN.BP8: Identify and monitor project interfaces.
MAN.BP9: Monitor project attributes.
MAN.BP10: Review the progress of the project.
MAN.BP11: Act to correct deviations.
MAN.BP12: Perform project close-out review.

MAN.BP13: Evaluate and communicate information products and
measurement activities to process owners.

MAN.BP14: Evaluate staff performance.
MAN.BP15: Conduct joint reviews.

Best Practices

Table 1: The Management Factor.
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Factor ID | CMP

Factor Name

COMPOSTITION

Factor
Description °

Identification and definition of the different roles that can
be assigned to the different members of the team.

Note 1: Define the technical, management and collaboration
skills necessary to perform each role.

Selection of the most suitable and competent person for
each team role.

Assignation of responsibilities and authorities to the
different members defining the team hierarchy.

Note 2: Each member needs to understand the tasks and
responsibilities of his/her role as a team member.

Training aspects to assure that the members of the team
have the knowledge and the necessary skills to perform
their tasks in the team.

Best Practices

CMP.BP1:
CMP.BP2:
CMP.BP3:
CMP.BP4:
CMP.BP5:
CMP.BP6:
CMP.BPT:
CMP.BP8:
CMP.BP9:
CMP.BP10: Develop or acquire training.
CMP.BP11: Prepare for training execution.
CMP.BP12: Train personnel.

CMP.BP13: Maintain staff training records.

Define needs for experience, knowledge and skills.
Allocate responsibilities.

Identify needed skills and competencies.

Define evaluation criteria.

Develop staff skills and competencies.

Define team organization for projects and tasks.
Maintain staff records.

Develop a strategy for training.

Identify needs for training.

Table 2: The Composition Factor.

to analyse if teamwork improvement can help in process
improvement.
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Factor ID

COM

Factor Name

COMMUNICATION

Factor
Description

e Identification of suitable communication mechanisms
(interfaces, tools, software to transfer information, progress
reports, joint reviews, etc.).

Note 1: The members of the team need to be continually
well informed about the activities of their colleagues in the
team. They also have to have the opportunity of express
their interests, worries and suggestions.

e Reporting decisions.
« Communicating changes to all affected parties.

Best Practices

COM.BP1: Communicate software requirements.
COM.BP2: Communicate system requirements.
COM.BP3: Communicate system architecture design.
COM. BP4: Confirm system readiness.

COM.BP5: Communicate modifications.

COM.BP6: Collect feedback.

COM.BPT7: Establish organizational commitment for
measurement.

COM.BP8: Communicate measurement results.

COM.BP9: Evaluate and communicate information products and
measurement activities to process owners.

COM.BP10:
COM.BP11:
COM.BP12:
COM.BP13:
COM.BP14:
COM.BP15:
COM.BP16:

Provide feedback on performance.

Disseminate knowledge assets.

Establish the asset storage and retrieval mechanisms.
Notify re-users of asset status.

Distribute the results.

Track actions for review results.

Distribute documents.

Table 3: The Communication Factor.
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Factor ID | MOT
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