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ABSTRACT
The Agile Software Development process is becoming more popular in the software industry
and a lot of software development firms are adopting Agile in recent times. Having a
motivated workforce benefit organizations in several ways as motivation affects project
productivity, software quality and project's overall success.
According to current literature, there have not been any empirical researches done to see the
impact of Agile Software Development Methodology on employee motivation in the Sri
Lankan context. Therefore, this study performs an in depth analysis of the impact of Agile
Software Development on employee motivation.
Based on existing literature, several dimensions were identified to measure the Agile process
and employee motivation. Then a questionnaire was distributed and the interviewing method
was used to gather data to capture the extent Agile is practiced in organizations and the
motivation level of employees. Correlation analysis and regression analysis were done to
analyze how several Agile practices each related to employee motivation. The results
revealed that Common Software Engineering Best Practices Applicable to Agile, Scrumbased Project Management Practices, Agile Product Delivery Management Practices and
People Management Practices have a strong positive relationship with employee motivation.
The study concludes with recommendations of best practices to follow when adopting Agile.

Key words- Common Software Engineering Best Practices Applicable to Agile, Scrumbased Project Management Practices, Product Management Practices, Motivation.
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CHAPTER 1 : INTRODUCTION
1.1

Introduction

Agile software methodologies promote developing better software faster to the
market and it is gaining popularity in the software industry. According to Beck, et al.
(2001) Agile is about "Individuals and interactions over processes and tools; working
software over comprehensive documentation; customer collaboration over contract
negotiation; responding to change over following a plan".
According to the '4th Annual State of Agile Development Survey' conducted in
2009, 90% of the participants had said implementing Agile process has improved
their ability to manage changing priorities, 64% had said it has taken lesser time to
develop software with the use of Agile methodology and 83% had agreed that Agile
methodology has improved the visibility of project teams while 22% had said that
they have not experienced a failed Agile project at all. Most importantly 93% of
respondents had said that they were knowledgeable about Agile techniques and 84%
have worked in organizations that used Agile development. Also, the survey revealed
that Scrum was by far the most common Agile method that was employed by
organizations.
Furthermore based on the results of the article titled 'Agile software development: A
survey of early adopters (2008)', it was found that 81% of the respondents were
either using Agile or planning to use Agile in their organization in the future.
Likewise in the international arena Agile software development is becoming more
popular and it has been listed as one of the latest software development trends in
many software development articles.
Many software development companies in Sri Lanka have switched from the
traditional waterfall method to Agile software development methodology in order to
face external environmental

challenges more effectively and to gain better

productivity and quality. Research and surveys carried out related to this area (Dyba
& Dingsoyr, 2008; Begel & Nagappan, 2007; Tessem & Maurer, 2007) have proven
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that the Agile software development

methodology

has positively

impacted

productivity of the employees and the quality of the final product.
Self organized teams, shorter iteration, collaborative development, Test Driven
Development (TDD), consistent feedback and feature driven development are some
of the commonly used practices which come under Agile. As the literature details out
Agile development is about feedback and change and as per Williams and Cockburn
(2002, p.39) "Agile methodologies are developed to embrace, rather than reject,
higher rates of change".
Likewise, these Agile practices and concepts influence the way people develop
software. These radical new forms of working, introduced by the Agile software
development methodology emphasize the importance of developer's human aspect.
As Trasy, et al .(2008) point out the evolution of software engineering coupled with
the urge to deliver successful software projects means that, it is more important than
ever to manage developer's motivation effectively .
Therefore, the main emphasis of this study is to identify the Agile practices which
have an impact on software engineer motivation and to come up with a set of
recommendations that can be used by organizations to roll out Agile in a way which
will increase employee motivation.
1.2

Research Motivation

The Agile software development methodology is one of the latest trends in the
software development

industry and employee motivation is an area which

organizations are interested in nowadays. As stated in literature a motivated
workforce could bring in organizations a lot of benefits and it helps organizations
build a competitive advantage over the others.
Generally a process change in an organization has a direct impact on its employees
and organizations should manage these changes effectively in order to retain a
motivated workforce within the organization. Hence when implementing new
technologies like Agile, organizations should pay a greater deal of attention about
human aspects to build a motivated taskforce around it in order to gain benefits out
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of it. Therefore, if the Agile practices which cause a negative motivational force on
employees could be eliminated and the Agile practices which cause a positive
motivational force on employees could be encouraged at the same time, a company
could have a competitive advantage over their competitors. Hence the author was
motivated to carry out this research in order to identify the effect Agile practices has
on employees, with a view of coming up with a set of recommendations that could be
beneficial for the companies where Agile methodology is followed.
As per previous literature most researches were carried out to see the impact Agile
has on employee productivity, software quality etc. But not many researches were
carried out focusing the impact of Agile software development methodology on
employee motivation which interested the researcher to focus on this research area.
1.3

Problem Statement

Based on previous literature Agile practices impact employee motivation both
positively and negatively.
For an example collaborative/integrated development, one major concept in Agile
can affect employee motivation in both ways depending on the context. As per Law,
Charron (2005, p2) "In an integrated workforce, people act selflessly and contribute
to the greater good which makes the team more than the sum of its parts. This results
in a harmonious environment and the joy of working in harmony is a powerful
motivating force". But on the other hand collaborative development will at the same
time act as a de motivational factor if it is applied to teams where internal politics
exist and where there are rigid people who do not like to contribute in teamwork.
Taking the above facts into consideration, the following is the main research problem
addressed in this study.
What is the impact of Agile Software Development
motivation? How significant is the impact?

3

Methodology

on

employee

The following sub research problems were also addressed in the study.
•

To what extent is Agile practiced in Sri Lankan software development
companies?

•

What are the dimensions that need to be captured to define Agile
development process?

•

What attributes could define a software engineer's motivation?

•

How can a software engineer's motivation be measured?

1.4

Research Objectives

The main objective of this research is to find out the impact of Agile software
development methodology on software engineer motivation in Sri Lankan software
development companies.
The study would carry out an analysis to find out the extent Agile is practiced in
software companies in Sri Lanka under these four dimensions.
•

Software Development Process

•

Project Management Process

•

Product Delivery Management Process

•

People Management Process

And then identify the positive/negative effects each of these practices has on
software engineer motivation and how significant the effects are.
Based on the above observations the study will give out recommendations that can be
used in organizations where Agile is practiced, to implement Agile in such a way that
it will boost employee motivation.
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1.5

Importance / Benefits of the Study

This research is beneficial to higher management, software engineers and all the
other personnel who are directly involved in Agile teams. The study will allow the
software professionals to figure out the impact Agile practices has on their
motivation levels and their significance. They will also get the chance to voice their
opinion on Agile software development practices to higher management.
Higher management will get the benefit of identifying the impact Agile has on
employees' motivational levels who are working in their organizations. Also this
study will give them a better idea about the Agile practices which are commonly
used in the software industry as a whole and the negative/positive effects each of
those have on employees' motivational levels.
The recommendations which will be provided at the end of the study will be
beneficial for them to encourage Agile practices that will positively impact employee
motivation and to eliminate practices which will negatively affect the employees
when rolling out Agile methodology in their organization.
Overall outcome of the research will help both the organizations who are currently
practicing Agile and the organizations who are planning to implement Agile in the
future to build a set of motivated workforce at the work place.
Furthermore, there have not been many researches done in Sri Lankan context to find
out the impact of Agile software development methodology on employee motivation.
Also some organizations in Sri Lanka might have had to adopt Agile to the liking of
their overseas clients without knowing the implication it has on the people factor.
This study will be beneficial for such companies as well.
1.6

Research Methodology

Based on the results of the extensive background study done, Agile Scrum method
was the most commonly used Agile practice in the Sri Lankan software industry.
Therefore, out of the various Agile methods followed in organizations, this study
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focuses specifically on the Agile Scrum method and its impact on employee
motivation.
The research data collection is done as a survey questionnaire mainly, where
employee attitude, behaviors and beliefs towards Agile were identified. In addition to
that data was also collected using interviews and observation method.
Based on the survey Rising Demand (2008) there were 21675 of Information
Technology employees available in Sri Lanka. Out of these employees total target
population for this research was the employees who are working in organizations
which use Agile methodology for software development and out of that the sample
size for this study is determined.
Data is gathered from all professionals who play various project roles in Agile teams.
Hence, random sampling method was used when selecting the sample.
After an unbiased sample is collected, the analysis is carried out using correlation
and regression analysis. The research methodology used for the study is an
exploratory quantitative approach.
1.7

Nature and Form of Results

Research objective 1, which is to find the impact of the Common Software
Engineering Best Practices Applicable to Agile on software engineer motivation. The
data is gathered from a survey and the statistical analysis is performed to produce the
results.
Research objective 2, which is to find the impact of the Agile Scrum-based Project
Management Practices on software engineer motivation. The data is gathered from a
survey and the statistical analysis is performed to produce the results.
Research objective 3, which is to find the impact of the Agile Product Delivery
Management Practices on software engineer motivation. The data is gathered from a
survey and the statistical analysis is performed to produce the results.
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Research objective 4, which is to find the impact of the Agile People Management
Practices on software engineer motivation. The data is gathered from a survey and
the statistical analysis is performed to produce the results.
Using the results of the above statistical analysis set of recommendations is provided
at the end which will be useful to companies who are practicing Agile in order to
obtain higher level of employee motivation.
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CHAPTER 2 : LITERATURE SURVEY
This section includes a brief summary of literature on which this study is based. Most
of the research papers were downloaded from IEEE, Science Direct, ACM and
Emerald. More than 40 papers were reviewed in order to gather literature for the
study. This section covers definitions for traditional

software development

methodologies, Agile, Agile practices and motivation.
2.1

Traditional Software Development Methodologies

Traditional software development methodologies are considered as heavyweight
software development methods and these methods are based on a sequential series of
steps such as requirement definition, solution building, testing and deployment.
These methods are rigid, heavily document oriented and process oriented. It
promotes a lot of upfront planning and it requires a stable set of requirements well in
advance (Marks, 2002; Mcheick, 2011). There are a lot of heavyweight software
development methodologies and some of those are Waterfall, Spiral Model and
Unified Process.
2.1.1 Waterfall Model
The Waterfall Model comprises of a series of definite phases and each phase is
intended to be started sequentially only after the previous phase has been completed.
One or more tangible deliverables are produced at the end of each phase (Marks,
2002).

Waterfall Model mainly consists of five phases. During the first phase, system and
software requirements will be defined. The second phase will determine how the
system will be designed based on the defined requirements. During the third phase,
developers will start coding the system and in the fourth phase the testing of the
system will be done. The final phase focuses on implementation tasks such as user
training and heavy documentation. Figure 2.1 shows which deliverables are produced
in each stage.
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Figure 2:1 Waterfall Deliverables
Source: Marks, 2001, p.4
Because of the linear nature of this process it does not define how to respond to
unexpected output from any of the intermediate processes. Therefore, in Waterfall
Model it is difficult to face changes that occur throughout the initial phases of
software development life cycle.
2.1.2 Spiral Model
Spiral Model is another heavyweight software development model, which represents
iterative development cycles as an expanding spiral, with inner cycles denoting early
system analysis and prototyping, and outer cycles denoting the waterfall software life
cycle (Boehm, 1988). In Spiral Model, requirements will be prioritized by risk and
before each cycle a risk analysis will be made, then an attempt will be taken to
resolve risks. Even though the Spiral Model offers a great leap in agility over the
Waterfall Model it involves lengthy planning and analysis phases as well as a
sustained emphasis on extensive documentation.
These are the four major phases of Spiral Model as described by Boehm (1988).
•

Objective Setting- Specific objectives for the project phases are identified.

•

Risk Assessment and Reduction - Key risks are identified, analyzed and
information is obtained on how to reduce these risks.
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Development and Validation- An appropriate model is chosen for the next
phase of development.
•

Planning- The project is reviewed and plans are drawn up for the next round
of spiral.

2.1.3 Unified Process (UP)
UP is an iterative and incremental development process which creates systems that
are easily extensible using component based architecture. It uses visually modeling
software, which represent the code as a diagrammatic notation which will help the
less technically competent individuals to have a better understanding of the problem.
In UP, the requirements are captured and managed using use cases, which are drawn
based on the business scenarios (Kruchten, 2011). UP is divided into four phases as
depicted in the Figure 2.2 below.
Phases
Workflows
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Elaboration

Construction

Transition

Business Modeling
Requirements
Analysis & Design
Implementation
Test
Deployment
Configuration
& Change Mgmt
Project Management
Environment

Iterations

Const i Const
ti 1

01

I Tran

#2

Figure 2:2 Unified Process Uife Cycle
Source: Kruchten, 2011, p.4
During the Inception phase feasibility of the project will be assessed and the scope of
the design will be set. It will be also determined whether the project is worth
pursuing and what sources will be needed. In Elaboration phase a basic architecture
will be produced and a risk analysis will be carried out in order to address major
risks. By the end of the Construction phase the system will be designed, written and
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tested producing a beta-release of the system. In Transition phase the system will be
released to the public and adjustments/modifications to the system will be done
based on user's feedback.
2.2

Agile Software Development Methodology

The Agile software process was defined by a group of experts to overcome issues
which prevail in traditional software development processes. Agile Manifesto (2001)
was the first to formally introduce Agile methods to the software industry. According
to the Agile Manifesto the following four norms are the basics of the Agile methods.
Individuals and interactions over processes and tools
The Agile movement focuses a lot on relationships, communality of software
developers and the human aspect reflected in the contracts as opposed to traditional
processes and development tools.

It emphasis a lot on building close team

relationships, close working arrangements and other procedures which will boost
team spirit.
Working software over comprehensive documentation
One of the main objectives of an Agile team is to continuously produce tested
working software. New releases are produced at frequent intervals and the
developers are urged to keep the code simple, straight forward and technically
advanced as possible, thus lessening the documentation burden up to a certain level.
Customer collaboration over contract negotiation
In Agile, the relationship between the Agile team and the clients is given preference
over strict contract. From the project negotiation phase itself more emphasis is given
to achieve and maintain a viable relationship with the client. By doing so, it is
expected to deliver business value immediately as the project starts, thus reducing the
risk of non- fulfillment regarding the contract.
Responding to change over following a plan
In Agile, the development group consisting of the project team and the clients are
well informed, competent and authorized to consider possible adjustment that emerge
during the development life cycle. This means that the participants are prepared to
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make changes as and when they emerge, rather than following a previously agreed
upon plan.
In many research articles it is said that, Agile methods are a reaction to traditional
ways of developing software and acknowledge the need for an alternative to
documentation driven, heavyweight software development processes. In most of the
traditional software development processes many documents exist when the project
finishes. Therefore, one of the most prominent differences between plan-driven lifecycle models and Agile development is that Agile models are fewer document
oriented and place more emphasis on code development. By the nature of this
paradigm it also provides some other benefits like flexible project management, cost
effective adoptability, better communication and ultimately increased customer
satisfaction (Perera & Fernando, 2007 cited in Perera, 2007, p.3).
As stated by Perera (2007) Agile software development process is relatively flexible
that it allows applying different approaches and process models for different projects
depending on the nature of the software project. Also it accommodates changes
throughout the delivery cycle welcoming frequent requirement changes even at the
latter stages of the project life cycle. With frequent deliverables as such, Agile
process measures its progress through the norm of working software (Abrahamsson
et al., 2003; Fowler & Highsmith, 2001& Perera, 2007). Likewise the Agile
philosophy promotes new ideas of system development that contrasts traditional
methods.
As Abrahamsson et al. (2003) discussed in one of their research papers, a software
project becomes Agile when the software development is incremental (small
software releases, with rapid cycles), cooperative (customer and developers working
constantly together with close communication), straightforward (the method itself is
easy to leam and to modify and is well documented) and adoptive (able to make
changes at the last moment).
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2.3

Existing Agile Methods

The available Agile models are Extreme Programming, Scrum, Crystal family of
Methodologies, Feature Driven Development, Dynamic Systems Development
Method and Adaptive Software Development.
2.3.1 Extreme Programming (XP)
XP has evolved from the problems caused by the long development cycles in
traditional programming. The life cycle of XP consists of five phases namely
Exploration, Planning, Iterations to Release, Productionizing, Maintenance and
Death as depicted in Figure 2.3 below.

Figure 2:3 Lifecycle of the XP Process
Source: Abrahamsson et al., 2003, p.21
In the Exploration phase the customer will write up the story cards that need to be
included in the first release. These story cards contain a description to be added into
the program. During this phase the project team will get to familiarize themselves
with the tools, technologies and practices that will be used in the project. During the
Planning phase the story cards will be prioritized and the estimations will be done.
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The Iterations to Release phase will include several iterations before the first release.
After each iteration the code will be integrated and tested. In the

Productionizing

phase the system will undergo more functional and performance testing before it's
released to the customer. Postponed ideas and suggestions found at this phase will be
documented for later implementation

in the updated releases made at the

Maintenance phase. Finally the system will reach the Death phase when the
customers have no more stories to be implemented and all the necessary
documentation is written (Abrahamsson et al., 2003).
2.3.2 Feature Driven Development (FDD)
As per Palmer and Felsing (2002 cited in Abrahamsson et al., 2003, p.49) FDD does
not cover the entire software development process but focuses on the designing and
building phase of the system. As depicted in Figure 2.4 below FDD consists of five
sequential processes during which the building and designing of the system will be
done.

Figure 2:4 Processes of FDD
Source: Abrahamsson et al., 2003, p.50
When the Develop an Overall Model phase begins, a high level walkthrough of the
system scope will be given by the domain expert to the team members and the chief
architect. Use cases or functional specifications will be developed during this phase.
During Build a Feature List phase a categorized list of features will be produced to

14

support the requirements. Plan by Feature phase will include creation of a high level
plan in which the feature sets will be prioritized and assigned to the programmers
based on the priority and dependencies. During Design by Feature & Build by
Feature phase, features will be selected from the feature set and the feature teams
will be assigned to develop the chosen features. In most cases multiple feature teams
will concurrently work on designing and building their own set of features. Once the
developed code is unit tested and inspected the completed features will be integrated
to the main build.
2.3.3 Dynamic System Development Method (DSDM)
The fundamental idea behind DSDM is to keep time and resources fixed and then
adjusting the amount of functionality accordingly as opposed to fixing functionality
in a product and then adjusting time and resources to reach that functionality. It
consists of five phases as depicted below in Figure 2.5.
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Figure 2:5 DSDM Process Diagram
Source: Abrahamsson et al., 2003, p.64
During Feasibility Study phase after judging the project type, organization and
people issues it is decided whether to use DSDM or not. Feasibility report and a
development plan will be produced at the end of this phase. After the Feasibility
Study phase the Business Study phase will be started during which the business and
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technology are analyzed. At the end of this phase Architecture Definition and
Prototyping Plan will be produced. The Third phase of this process which is the
Functional Model Iteration is the first iterative phase of the model. This phase will
involve analysis, coding and prototypes. The key output of this phase is a functional
model which consists of prototype code and analysis models. The system will be
mainly built in Design and Build Iteration phase. The design and the prototype will
be reviewed by the customers and based on their feedback further development will
be carried out. During the final stage which is called as Implementation,

the system

will be handed over to the users. However, the iterative nature of DSDM means that
project maintenances can be viewed as continuing development, where project can
be returned back to any of the phases above (Abrahamsson et al., 2003).
2.3.4 Adoptive Software Development (ASD)
ASD mainly focuses on problems in developing large complex systems. The method
strongly

encourages

iterative

and

incremental

development

with

constant

prototyping. ASD is carried out in a three-phase cycle as illustrated below in Figure
2.6.

Figure 2:6 ASD Lifecycle
Source: Abrahamsson et al., 2003, p.64

The above phases are named in such a way that it emphasizes the role of change in
the process. Speculation is used instead of planning, since in a plan when things do
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not go as planned it is seen like a mistake that should be corrected. However, in ASD
deviations are considered as guidelines which guide the team towards a correct
solution. The second phase Collaborate highlights the importance of team work and
how it can be used to face the changes. Learn implies the need to react to mistakes
and to accept the fact that requirements may get changed throughout the
development life cycle (Abrahamsson et al., 2003).
2.4

Commonly Used Agile Practices

The rationale behind Agile development methodology has initiated a paradigm shift
in the software development arena and most of the well known software
development companies are shifting to Agile methodology from the conventional
development processes that they have been using.
In the section below some of the commonly used Agile practices/concepts are
discussed in detail.
2.4.1 Pair Programming
As stated in many research papers (Cockburn, 2000;Abrahamsson et al., 2003 &
Tessem & Maurer, 2007) Pair Programming is one of the core practices in Agile
process and the idea behind pair programming is also known as Collaborative
Programming. It involves two programmers collaborating side-by-side on the design,
coding and testing of a piece of software. One referred as the 'Driver' controls the
keyboard/mouse

and

actively

implements

the

program.

The

other,

the

'Navigator/Observer' continuously observes the work with the view of identifying
tactical defects and providing Strategic planning.
Perera (2009) has done extensive research on using pair programming as a learning
method. It was found that the students who practiced pair programming were able to
produce more code and their code was easily readable and they also showed
competence in solo programming (individual programming) activities and possessed
positive attitudes towards programming courses as well .Another

important

characteristic in pair programming is that it allows the peers to evaluate the code
written by each other making software less error prone.
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2.4.2 Test Driven Development (TDD)
TDD is the core part of the Agile code development approach derived from XP. In
TDD. the developers write test cases which define the desired output first and then
write code to pass the written tests. Then they re factor the code to meet acceptable
standards. This differs from traditional unit testing where writing and running of the
tests were done after the code was written.
As Canfora, G. et al. (2006) point out in their research paper several positive effects
have been reported to be achieved with this. A significant advantage of TDD is that it
allows a greater predictability of performance which could be helpful when
estimating project costs and it is also said that it increases the quality aspect of the
product. It is said to guarantee testability and to reach extremely high test coverage
to increase developer confidence. It helps to produce highly cohesive and loosely
coupled systems and it enables integration more often which allows larger teams of
programmers to work on the same code base.

As per previous literature, one

disadvantage in TDD is that it requires more time compared to traditional test after
coding methods. This does not necessarily mean that TDD deteriorates productivity
as the quality of code can be improved using it.
2.4.3 Continuous Integration
In traditional Waterfall development method the code is integrated at the end of the
development life cycle and it takes a lot of time and effort to reveal design
deficiencies it may have. But Agile development process encourages developers to
integrate the code written by them to the main code base in a more frequent manner
(Cockbam, 2000; Abrahamsson et al., 2003 & Whitworth, 2006) The more
frequently the system is built, tested and verified, the earlier the problems and
deviations could be found. The idea behind Continuous Integration is to run the build
and automated tests (at least the fast ones) whenever somebody checks code into the
version control system. Usually it is done in an automated manner. However,
technically it can be done manually as well.
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2.4.4 Use of Burn Charts for Project Tracking
In traditional projects Earned Value concept has been used to track project
performance. Earned Value is a project management technique used to measure the
progress and performance of a project at a specific date against the initial plan and to
estimate future performance. As Cabri and Griffiths (2006) discuss, the concept
focuses on the following dimensions, which will give a superior view in to the state
of the project.
•

Planned expenditures

•

Actual expenditures

•

Budgeted expenditures vs. actual expenditures

They state that in traditional projects firstly the project work breakdown structure is
created and responsibilities are assigned to individuals by the project managers and
once the project is underway actual performance data is collected and Earned Value
analysis is applied against the baseline plan at pre defined points. According to them
Earned Value concept was used in traditional projects based on these assumptions.
•

The scope is well understood and fully defined at the start of the project.
Therefore, minimal project changes were expected during the execution of
the project.

•

Project work is completed in a sequential, linear nature where current
progress rates are indicators of futures rates.

Cabri and Griffiths (2006) state that as opposed to traditional projects Agile projects
make the following assumptions.
•

Project work is completed iteratively and is not sequential and linear.

•

The scope is defined only at a high level at the initial phase

•

The scope changes are expected and frequent over the course of the project
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Since these assumptions are fundamentally different from the traditional projects it
affects whether and how Earned Value is applied for Agile projects. Therefore, Burnup charts and Burn-down charts which corresponds to Earned value charts are used
to track Agile project progress. Burn-up charts depicts the increase in amount of
functionality accomplished as a function of time. This is conceptually equivalent to
the Earned Value accumulated at a specific date. Only completed (fully tested)
features will be reported and partially completed features will not be tracked.
Similarly Burn-down charts indicates the remaining features that need to be
completed against the committed features. Also it captures the scope changes as the
project progresses. Burn charts do not typically track project costs. But expenditure
can be graphed on a Burn chart, so trends can be related to feature completion.
Figure 2.7 illustrates a Burn chart with cost.
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Figure 2:7 Burn Chart with Cost
Source: Cabri and Griffiths, 2006, p.5

2.5

Agile Scrum Process

Scrum is an empirical, iterative process which gives results quickly and encourages
accommodating changes in requirements during the latter stage of development
cycles. It works by prioritizing tasks based on the importance and allowing the teams
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to choose their own work. A workable, shippable product is produced at the end of
each Scrum (Sutherland and Schwaber, 2007).
According to Schwaber (2001) there is a list of practices to follow in order to use
Scrum and they divide these practices into eight areas as described below in Figure
2.8: The Scrum Master, Product Backlog, Sprint, Product Owner, Scrum Team,
Daily Scrum meetings, Sprint Planning meeting, Sprint Review and Sprint
Retrospective .
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Figure 2:8 Scrum Practices
Source: Sutherland and Schwaber, 2007, p. 19

2.5.1 Daily Scrum Meetings
A Daily Scrum meeting is a short, stand-up, typically 15-minute meeting during
which the team members explain to each other what they accomplished since the last
meeting, what they are going to do till the next meeting and what obstacles they have
faced. The Daily Scrum improves communications among team members, eliminates
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time wasted on other meetings and improves the overall level of project knowledge.
The Scrum Master is responsible for successfully coordinating the Daily Scrum. This
is done by enforcing rules and making sure that each person speaks only briefly
regardless of position.
2.5.2 Sprint/Release Planning Meetings
A Release Planning meeting is a one day meeting time-boxed to 8 hours. The
meeting is divided into two segments each time-boxed to 4 hours. During the first
segment the Product Owner lets the team walk through the highest priority backlog
items. The team along with the Product Owner determines how many Product
Backlog items can be accommodated during the upcoming Sprint. Then the team
commits to this Product Backlog at the end of the first segment. During the second
segment of the meeting the team plans how it will achieve this commitment by
dealing its work as a plan.
2.5.3 Retrospectives
At the end of each Iteration/ Sprint the project team get together to review the just
concluded Sprint. These discussions mainly focus on the following aspects:
•

What went well in the iteration?

•

What went wrong?

•

What could have been done better?

The whole purpose of having a Retrospective meeting is to learn from the past
failures and to determine what needs to be changed in order to make the next
iteration a better, enjoyable and a more productive one.
2.5.4 Scrum Master
A Scrum Master is a new role introduced by Scrum methods. His responsibility is to
ensure that the project is carried according to the values and practices of Scrum and
that it progresses as planned. He is responsible for communicating with the project
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team and the management at the same time to remove any impediments which may
block project teams from achieving their maximum productivity.
2.5.5 Product Backlog
Product Backlog consists of features that need to be there in the final product. Thus,
Product Backlog defines the work to be done within a release. It consists of
prioritized and constantly updated business and technical requirements that need to
be implemented. Product Backlog keeps on changing frequently based on priority
and new items could be added as per the requirements as well. Product Owner owns
the Product Backlog and he is responsible for creating and maintaining the Product
Backlog.
2.5.6 Sprint
Sprint is a period of time when Scrum team focuses on meeting the Sprint
commitments. Usually a Sprint lasts from 2- 4 weeks. During a Sprint, the project
team has the fully authority over its actions and no influence from external parties
are allowed. Normally Sprint has two elements, Sprint Goal and Sprint Backlog. The
Sprint Goal is a relatively high level description of the prioritized items from the
Product Backlog. After identifying the Sprint Goal the project teams works with the
Product Owner to determine the work needed to be done in order to achieve the
committed goal.
2.5.7 Product Owner
The Product Owner owns the product back log and he is responsible for creating and
maintaining it. He works very closely with both customers and project teams in
terms of clarifying requirements and prioritizing backlog items according to
changing requirements. In general Product Owner is held responsible for overall
success of the project. Usually Product Owner is a single person and not a group of
people. This gives the team proper direction by eliminating conflicting directions
given by different people.
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2.5.8 Scrum Teams
The Scrum team is the project team which has the authority to decide on what to
work on and how to work in order to achieve the committed goals of each Sprint. In
addition to development work the Scrum team is involved in effort estimation and
back log refining.
2.5.9 Sprint Review Meeting
On the last day of the Sprint, the team demonstrates what they were able to
accomplish during that Sprint to the Product Owner and any other interested parties.
The completed product's functionality will be demonstrated during this meeting. The
participants access the product increment and make plans/decisions about upcoming
activities.
2.6

Agile Teams and Organizations

The success of software development is heavily dependent on how each team is
formed. Agile teams are characterized by self organization and strong collaborations
within and across organizational boundaries. Self organized teams have the capacity
to organize again and again with different configurations in order to face challenges
as and when they arise. Also these teams are capable of dealing with ambiguity as
they have speedy decision making processes. Having a common goal and mutual
trust / respect are other features of an Agile team (Cockburn & Highsmith, 2010).
Another aspect of Agile teams is that they have more ownership of the projects that
they are working on. Developers like the idea of deciding how to do things based on
consensus, and having more control over how the development is managed and
completed. Hence, the autonomy involved in Scrum teams enables the developers to
facilitate better teamwork and better communication amongst teams. As per
Hanakawa & Okura (2004), better communication results in higher quality products.
Another major aspect of Agile Teams is that they focus on individual competency as
a critical factor for project success. No matter how good the processes which are if
the people are not good enough, no process will be able to repair the inadequacy of
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people. Also from the experience gained through brain storming sessions and joint
problem solving sessions it was stated that working together with

better

communication and interaction can produce noticeably higher levels of output than
working alone (Cockburn & Highsmith, 2010).
However as stated in many articles (Law & Charron, 2005; Cockburn & Highsmith,
2010) it will be difficult to form an Agile team with rigid people who are unwilling
to help each other and such a team will significantly decrease product quality and
require more time and cost for development. Similarly an Agile team working in a
rigid organization could have a difficult time as they are in a team which consists of
rigid people. If the management does not positively approve deviating from plans,
teams may find it difficult to respond to the changing requirements of the customer
and to accommodate technology changes. Agile management understands that
demanding certainty in the face of uncertainty is unrealistic in this rapidly changing
business arena. Therefore, as stated by Cockburn & Highsmith (2010) an
organization that follows Agile, practices 'Leadership Collaboration' management
style rather than practicing 'Command Control' style. The management encourages
innovation rather than trying to stick to rigorous processes which have been put in
place. Basically they try to design processes to capitalize on each individual's and
teams unique strengths than trying to standardize people to cater the needs of the
organization.
The management understands the value of informed decisions made through
collaboration than giving emphasis to the person who made the decision. They
believe that Agility depends on trusting individuals to apply their competency in
effective ways.
2.6.1 Responsiveness of Agile Teams
As discussed above in section 2.1 one dominant aspect of Agile is the ability to
respond to changes more effectively. If the teams can reduce the cost of moving
information between people and the elapse time between making a decision and
seeing the consequences of that decision they can achieve higher responsiveness.
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Cockburn and Highsmith (2001) state that to reduce the cost of information flow
Agile teams work to,
•

Place people physically closer

•

Replace documents with talking in person and having white boards

•

Increase the team morale, applicability and it's sense of community so that
people will dispose valuable information quickly

And to reduce the time between decisions to feedback Agile teams encourages to
•

Have an expert available in the team

•

Work incrementally

Having an expert available in the team gives an opportunity for the developers to
have rapid feedback allowing them to do the required changes as and when they are
needed rather than doing it at the latter part of the development cycle.
Likewise, Agile team focuses on improving collaboration among team mates in order
to have more productive outcomes.
2.7

Benefits and Limitations of Agile Practices

A lot of surveys have been carried out in order to identify the benefits and limitations
of Agile practices. Based on the findings of those surveys the following were stated
as benefits of Agile by the respondents (Begel & Nagappan, 2007; Dyba and
Dingsoyr, 2008).
•

Improved communication and coordination

•

Quick releases

•

Flexibility of design ( Ability to change)

•

More reasonable process

•

Increased quality

26

•

Better customer focus

•

Better prioritization

•

Increased productivity

•

Better morale

•

Testing first

Improved communication and coordination among team mates was listed as the top
benefit among all. Daily Scrum meetings were viewed as a useful instrument to bring
developers and testers to communicate effectively. The second most cited benefit
was quick releases. Quick releases are a result of continuous integration and early
involvement in the delivery cycle which comes under Agile methodology. Flexibility
of designs was cited as the next benefit. Short Sprints allow developers to change
design more frequently based on customer feedback than having to wait till the latter
stages of the development cycle. Most importantly it was reported that developers
were satisfied with Agile methods and they were more comfortable with their work
environment than the developers who did not use Agile practices.
At the same time many developers perceived limitations in Agile. The following are
some of the limitations that they have stated (Begel & Nagappan, 2007; Dyba and
Dingsoyr, 2008).
•

Does not scale to larger projects

•

Too many meetings

•

Management buy-in

•

Unfamiliar with Agile

•

Coordination with other teams

•

Losing sight of big picture

•

Culture
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•

No upfront design

•

Lack of schedule

•

Dev/ Test integration is difficult

Some stated that Agile is difficult to implement in larger projects and it was
perceived that Agile worked best for projects which have a limited number of
developers. Also some developers viewed Scrum as distracting than helpful and they
believed that the management were trying to micro manage their teams with Scrum.
Management buy-in was cited as the next limitation. In most organizations the top
management was reluctant to accommodate changing requirements in to project
schedules and they were stricter on project time lines which made the teams feel de
motivated.
2.8

Motivation

There are so many theories which describe employee motivation in general but the
software employee motivational factors might differ from above theories and be
more specific due to the nature of the software industry. The section below describes
what motivation is in general and how software engineer motivation could be derived
out of the motivational theories which are in place at present.
2.8.1 Motivation in General
Motivation represents those physical processes which cause the arousal, direction
and persistence of voluntary actions that are goal oriented (Mitchell, 1982 cited in
Ramlall, 2004, p.53). As defined by Robbins (1993) motivation is the willingness to
exert a high level of effort towards organizational goals, conditioned by the effort's
ability to satisfy some individual need.
Understanding what motivated employees are and how they are motivated was the
focus of many researchers following the publication of the Hawthorne Study results.
Five major theories which describe motivation are Maslow's Need-hierarchy theory,
Herzberg's Two-factor theory, Vroom's Expectancy theory, Adam's Equity theory
and Skinner's Reinforcement theory.
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According to Maslow (1943 cited in Iguisi, 2009, p. 142) employees have five levels
of needs: Physiological, Safety, Social, Ego and Self-actualizing. Maslow argued that
lower level needs had to be satisfied before the next higher level need to motivate
employees.
Herzberg (1968 cited in Iguisi, 2009, p.142) categorized motivation into two factors:
Motivators and Hygiene. Motivator or intrinsic factors give positive satisfaction,
arising from intrinsic conditions of the job itself such as recognition, achievement
and personal growth. Hygiene or extrinsic factors such as pay and job security will
not give positive satisfaction though dissatisfaction might result from their absence.
Vroom's theory is based on the belief that employee effort will lead to performance
and performance will lead to rewards (Vroom, 1964 cited in Ramlall, 2004, p.54).
Rewards may be either positive or negative. The more positive the reward the more
likely the employee will be highly motivated. Conversely the more negative the
reward the less likely the employee will be motivated.
Adams' theory states that employees strive for equity between themselves and other
workers. Equity is achieved when the ratio of employee outcomes over inputs is
equal to other employee outcomes over inputs (Adams, 1965 cited in Ramlall, 2004,
p.55).
Skinner's theory simply states those behaviors of employees' that lead to positive
outcomes will be repeated and behaviors that lead to negative outcomes will not be
repeated (Skinner, 1953, cited in Ramlall, 2004, p.55). As per the theory, managers
should positively reinforce employee behaviors that lead to positive outcomes.
Managers should negatively reinforce employee behavior that leads to negative
outcomes.
2.8.2 Motivation in Software Professionals
Even though there exists a lot of theories with regard to motivation in general a
limited number of journal papers could be found on software professionals'
motivation specifically. Some studies in this area suggest that conventional
approaches to motivation within the industry might be out dated. The above theories
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are mostly concentrated on rewards and recognition whereas some experts have
identified software engineers as having a distinctive personality profile

that are

instead motivated by the nature of the job: e.g. technical success and challenging
technical problems (Capretz, 2003 cited in Beecham et al., 2007, p.3).
2.9

Who are Software Engineers?

Beecham et al. (2007) categorize the software engineers as a homogeneous group of
high achievers, in their study titled 'Motivation in Software Engineering: A
Systematic Literature Review'. This study state that software engineers are somehow
different to non-software engineers, a view reinforced by Wynekoop and Walz (1998
cited in Beecham et al., 2007, p.4) who found that "important differences in
personalities exist between IS employees and the general population". Based on this
survey done using more than 6000 people including both software engineers and
general public it was reported that software engineers find their jobs less meaningful
and perceive their jobs less favorably than other professionals.
The above researchers have found that software professionals display a high growth
need and were concerned about learning new technologies at the same time. They
have also found that meaningful work was the highest motivator for these subgroups.
Cougar & Zawacki (1980 cited in Hall et al., 2008, p.92) reported that computing
personnel need growth, learning opportunities and challenging work but have low
needs for socializing as opposed to other personals.
There are several studies in previous literature, containing contrary views as well.
For example Ferratt and Short (1988 cited in Beecham et al., 2007, p.4) found that
software engineering employees and non-software engineering employees [IS and
Non-IS employees] could be motivated equally using the same motivators.
However the role of software engineer has evolved since this early work and the
context in which developers work has become more complex than ever. Hence,
although software developers might have similarities among them as a generic
professional group as mentioned above individual developers could vary.

2.10 Motivation in Software Engineers
McConnell (1998 cited in Beecham et al., 2007, p.3) points out,
"Motivation is a soft factor: It is difficult to quantify, and it often takes a back seat to
other factors that might be less important but are easier to measure. Every
organization knows that motivation is important, but only a few organizations do
anything about it. Many common management practices are pennywise and poundfoolish, trading huge losses in motivation and morale for minor methodology
improvements or dubious budget savings".
Software developers do better work and stay with one company if they are motivated
(Wickramanayaka, 2008). Furthermore, Researchers have found that developer
motivation has the single largest impact on project productivity, software quality and
the project's overall success. Therefore, by improving the software developer's
motivation companies could significantly improve their ability to deliver good
quality software systems. (Beecham et al., 2007).
There is an increasing recognition amongst practitioners and the academic
community that motivation is an important issue but it continues to be problematic to
manage. Motivation is increasingly cited as a particularly pernicious people problem
in software engineering. In DeMarco and Lister's (1999) survey motivation was
found to be one of the most frequently cited causes of software development project
failure. The Standish report (1995) supports this finding by concluding that having
access to competent, hard working and focused staff is one of the ten success criteria
for software projects.
The need to identify with tasks such as having clear goals, having a personal interest,
understanding the purpose of a task, how it fits in with the whole, having job
satisfaction and working on an identifiable piece of quality work were stated as the
most frequently used motivators in the software engineer field. At the same time
having a clear career path and involvement in different types of tasks were said to be
motivating engineers in several research papers. Beecham et al. (2007) also suggests
it is important to involve the engineer in decision making and encourage them to
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work with others. Although this appears to go against characteristics of independence
and introversion personality software engineers were said to be having in most of
previous papers.
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Figure 2:9 Motivating Factors for Software Engineers
Source: Beecham et al., 2007, p.92
The Figure 2.9 describes that 'Controllers' and 'Moderators' are two dimensions
which effect developer motivation in addition to their personal characteristics which
are described in early research work. Controllers are internal characteristics such as
how introverted people are, their skill sets and internal needs that control which
motivators

affect

an

individual

developer.

Moderators

are

demographic

considerations such as personality, career stage, role and culture that moderate how
strong each characteristic is for a given software engineer.
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2.11 Effect of Personality on Motivation
As depicted in Figure 2.9 personality influences attitudes. Attitudes, in turn affect
motivation which then leads to behavioral outcomes. According to the Five-Factor
Model (FFM) there are five broad categories at the top of the personality trait
hierarchy: neuroticism-emotional stability, extraversion, openness to experience,
agreeableness and conscientiousness (Costa & McCrae, 1992 cited in Naquin
&Holton, 2002, p.359).
Neuroticism is described as the way some one cope with and respond to life's
demands. It is said that people who have a neuroticism personality trait is vulnerable
to stress, prone to feeling inferior, self-conscious and uncomfortable around others
meaning that they tend to feel de motivated in general. Conscientiousness refers to
the extent to which someone prefers an organized or a flexible approach in life.
Persons who are having this trait are said to be having facets such as competence,
achieving striving and self discipline. The Researchers have found that this trait has
an impact on ones motivational levels. Extraversion refers to the extent to which q
person enjoys company and seeks excitement and stimulation where as neuroticism
is related to the experience of negative life events. Extraverts are predisposed to
experience positive emotions. Therefore, people with extraversion personality trait
are said to be motivated in general. Likewise, Judge et al. (2002) have found out that
the above three traits extraversion, conscientiousness and neuroticism have a
significant impact on motivation.
As per Delobbe (2002) a culture of an organization has a significant effect on
employee motivation .Organizational culture is defined as "a system of shared values
and beliefs that produces norms of behavior and establishes an organizational way of
life" by Koberg & Chusmir (1987 cited in Delobbe, 2002, p.3). The past literature
(Delobbe, 2002 and Lok, 2004) highlights three types of organizational cultures:
Bureaucratic, Innovative and Supportive. Bureaucratic cultures focuses on the level
of work formalization, the existence of rules and procedures and the importance of
the hierarchy. Innovative cultures are open to change and they encourage risk taking
whereas the supportive culture is built around people. Additionally support,
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cooperation, mutual respect between organizational members can be seen in a
supportive culture.
2.12 Software Engineer Motivational Factors
Based on the results of extensive systematic surveys and reviews conducted the
following are said to be some of the dimensions which capture software developer's
motivation (Beecham et al„ 2007 and Hall et al., 2008).
•

Development needs addressed

•

Variety of work

•

Career path

•

Empowerment/responsibility

•

Good management

•

Sense of belonging/supportive relationships

•

Work/life balance

•

Working in successful company

•

Employee participation/involvement/working with others

•

Feedback

•

Recognition

•

Equity

•

Trust/respect

•

Technically challenging work

•

Job security/stable environment

•

Identifying with the task
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•

Autonomy

•

Appropriate working conditions

•

Making a contribution/task significance

•

Sufficient resources

2.13 Software Engineer Demotivation
The following are said to be the demotivation factors for a software engineer.
•

Risk

•

Stress

•

Inequity (e.g. recognition based on management intuition or personal
preference)

•

Interesting work going to other parties (e.g. outsourcing)

•

Unfair reward system (e.g. Management being rewarded for organizational
performance; company benefits based on company rank but not on merit)

•

Lack of promotion opportunities/stagnation/career plateau/boring work/poor
job fit

•

Poor communication (Feedback deficiency/loss of direct contact with all
levels of management)

•

Uncompetitive pay/poor pay/unpaid overtime

•

Unrealistic goals/ deadlines

•

Bad relationship with users and colleagues

•

Poor

working

environment

levels/unstable/insecure/lacking

in

physically separated from the team)
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(e.g.,
investment

wrong
and

resources;

staffing
being

•

Poor management (e.g. poorly conducted meetings that are a waste of time)

•

Producing poor quality software (no sense of accomplishment)

•

Poor cultural fit/stereotyping/role ambiguity

•

Lack of influence/not involved in decision making/no voice

Poor working conditions and lack of resources were reported as de motivating in
most of the research papers. According to Herzberg (1959 cited in Iguisi, 2009,
p. 142) these are classified as the Hygiene Factors, removing these will not make
employees motivated but will avoid job dissatisfaction and will make them stay in
their job.
Demotivated engineers affect organizations negatively and the following were
identified as external signs of demotivated engineers (Beecham et al., 2007).
•

Retention

•

Project delivery time

•

Productivity

•

Budgets

•

Absenteeism

•

Project success

A majority of the studies have cited retention as the major outcome of demotivated
software engineers (Hall et al., 2008 and Ramlall, 2004). It is found that motivated
software engineers tend to stay with the organization for a longer period as opposed
to demotivated engineers (Wickramanayaka, 2008).Loss of productivity was also
identified as one major outcome.
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2.14 Control Software Engineer Motivation
The ways software engineers respond to motivators vary according to context.
However researchers have found that the most frequently reported motivators are
related to work tasks .This implies that to get the best out from the developers the
managers must carefully match the tasks to the individuals (Job Fit).Motivation is
viewed as a function which satisfies the connection between the individual and the
job setting. Also it is important to brief them with the importance of the tasks along
with the way the specific task will fit in to the overall development.
Further it is said that good management and participation are often reported as
general motivators.

Therefore, providing timely feedback, recognition, autonomy

and resources can be considered as good management practices which will motivate
developers (Hall et al., 2008).
2.15 Agile Teams and Motivation
Based on a study done by Larson and Lafasto (1989 cited in Asproni, 2004, p.4) an
effective team in general has the following characteristics.
•

A clear, elevating goal

•

A results-driven structure

•

Competent team members

•

Unified commitment

•

A collaborative climate

•

Standards of excellence

•

External support and recognition

•

Principled leadership

Looking at past literature it is evident that these features have a strong positive
relationship with motivation.
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Agile teams consist of the above characteristics which makes effective teamwork
possible. For example the incremental development process of Agile allows
developers to work on small but clear goals. Having shorter iterations allow the
developers to get feedback from customers rapidly allowing them to refine the goals
without losing clarity. Agile teams have a result driven structure. At the beginning of
each iteration, the team commits to work on tasks which need to be delivered on a
specific date and within the iteration they work towards achieving what was
committed. Having competent team members is another prominent feature of an
Agile team. These skills could include both technical and personal skills. An
effective Agile team consists of persons having greater deal of personal skills as a
high level of interaction is required by Agile methods. Agile teams support unified
commitment as well as it requires all the team members to be involved in all phases
of the software development life cycle. Customers work more closely with the teams
and whiteboards, Scrum meetings brings the whole team together supporting unified
commitment and collaboration at the same time. Also Agile teams place a lot of
emphasis on collaboration. As stated in Agile Manifesto (2001) individuals and their
interactions are more valuable than processes and tools and customer collaboration is
preferred over contract negotiation. The emphasis on face to face communication,
shared work space, customer collaboration, pair programming and collective code
ownership are some of the factors which create a collaborative culture among Agile
teams.
The level of performance to which Agile methods aim is quite high where they try to
have continuous, frequent, on time delivery of valuable software to customers.
Incremental

development,

maintaining

coding

standards/code

reviews,

code

refactoring and extensive testing are some of the practices that are used by Agile
teams to obtain these standards.
At the same time Agile teams recognize the importance of external support. The
allocation

of

office

space,

improving

face

to

face

communication

and

accommodating changing requirements/ technology needs, require a greater level of
external support. Furthermore the due recognition is given to the teams through
frequent feedback cycles and in retrospective meetings where the management

praises the jobs well done. Since Agile is about responding to changes Agile Teams
practice principal leadership styles where individuals are valued more against
processes and tools as opposed to command based leadership styles.
Asproni (2004) in one of his research papers, states that Agile teams are most likely
to have a motivated set of individuals, by showing the characteristics above related to
an effective team.
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CHAPTER 3 : RESEARCH METHODOLOGY
This chapter focuses on the methodology used by the researcher to investigate the
research problem to arrive at the results. The chapter also contains the research
process used, research framework, how dimensions were derived from the research
framework, the hypotheses formed, the population of the study and how the sample
was chosen out of the population.
3.1

Research Process

The Figure 3.1 below shows the research process which was used in this study.

Figure 3:1 Research Process
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3.2

Research Framework

The section 3.2 describes the research framework used in this study.
3.2.1 Relationship of Variables
As the literature survey details out, Agile software development process and
employee motivation is related. As an example it supports collaborative development
helping the teams to build a harmonious relationship amongst team members. Also as
highlighted in the literature survey, Daily Scrum meetings and Sprint Planning
meetings support empowerment and autonomy of the employees. But on the other
hand if Agile practices are applied to rigid people who do not like to corporate and if
people have to stress themselves out in order to achieve the committed tasks, same
Agile practices could act as a demotivational force on the employees.
Also the significance of the relationship between the Agile software development
process and employee motivation could vary due to various other factors as well.
Those other factors which affect the relationship between Agile process and
motivational levels of the employees are considered as moderating variables in this
research study. Based on previous literature and background study done, individual
personality of the employees and organization culture are considered as moderating
variables of this study.
3.2.2 Conceptual Framework
The model that the researcher used for this study is described in Figure 3.2. The
model is derived from past literature. Researcher believes that a lot of other factors
could affect employee motivation, but for this study only the factors stated below are
considered.
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Independent variables
Common Software Engineering
Best Practices Applicable to
Agile
Dependent variables
Scrum Based Project
Management Practices

Employee Motivation

Software Product Delivery
Management Practices

Mo derating variables
Organization Culture
Individual Personality

Figure 3:2 Conceptual Framework
3.3

Dimensions of Variables

This section describes the dimensions derived for each research variable.
3.3.1 Dimensions of Agile Software Development Methodology
Based on the extensive background study which was carried out, Agile software
development methodology was sub categorized in to the following four categories.
•

Software Development Process

•

Software Project Management Process

•

Software Product Delivery Management Process

•

People Management Practices
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Out of the above categories, first three categories cover all phases/aspects of the
software development life cycle from project initiation phase to the completion
phase.
In software development phase, software engineers perform a lot of activities in a
predetermined order. Based on previous literature and the results of State of Agile
Development Survey (2010) the common software engineering best practices were
identified and those best practices were considered under software development
process, for this study.
Since the study was specifically focused on Agile Scrum method, the Scrum-based
Project Management Practices were considered under the Project Management
aspect.
The activities which are related to product maintenance and delivery were considered
under Product Delivery Management Practices.
Agile practices directly related to people management concepts were considered
under People Management Practices since Agile process emphasis a lot on human
factor unlike any other software development processes.
Following dimensions listed in Table 3.1- 3.4 were derived from previous literature
for each of the above sub-categories which come under Agile software development.
Table 3.1 Dimensions of Common Software Engineering Best Practices Applicable
to Agile
Variable

Dimensions

References

Common
Software
Engineering
Best Practices
Applicable to
Agile

Maintaining coding standards

1,12

Continuous Integration

2,3,18

Use of automated builds / test cases

2,4

Test Driven Development

2,3,5,6, 18

Early involvement in the delivery cycle

4,7, 15, 18
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Table 3.2 Dimensions of Agile Scrum-based Project Management Practices
Variable

Dimensions

References

Software Scrum-

Retrospectives

8,9,10, 18

based Project

Iteration/Release planning

11, 18, 13

Management

Daily Scrum meetings

12,9,11, 18

Process

Use of burn-down Charts

19,42,43

Shorter Iterations

3 ,14, 18

Table 3.3 Dimensions of Software Product Delivery Management
Variable

Dimensions

References

Product Delivery

Continuous/Frequent delivery

10,14, 18

Management

Accommodating changing requirements

16, 18

Table 3.4 Dimensions of People Management Practices
Variable

Dimensions

References

People

Self organizing teams

17,18

Management

Collaboration

19,13,20,7,15

Open work space

18,20,15

3.3.2 Dimensions of Employee Motivation
The following dimensions depicted in table 3.5 which measure motivation in
software professionals were considered for this study.
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Table 3.5 Dimensions of Employee Motivation
Variable

Dimensions

References

Motivation

Variety of work

7,21,22

Empowerment /responsibility

21,22,23

Sense of belonging/

21,22,14,24,15

supportive

Work life balance

21,22

Employee participation

21,22,24

Feedback

7,21,22

Recognition

21,22,23,14,24

Equity

21,22

Trust/ Respect

21,22

Technically challenging work

21,22,24

Identify with the task

7,21,22

Autonomy

7,21,22,15

Task significance

21,22,24

3.3.3 Dimensions of Moderating Variables
As discussed in the literature survey, individual personality and organization's
culture were taken as moderating variables which could affect the relationship
between Agile software development methodology and motivation.
Given below in Table 3.6 are the dimensions which were considered for each
moderating variable.
Table 3.6 Dimensions of Moderating Variables
Variable

Dimensions

References

Organization

Bureaucratic

12,25,26,27

culture

Supportive

12,25,26

Innovative

12,25,26,28

Conscientiousness

29,30,31

Extraversion

29,30,31

Neuroticism

29,30,31

Personality
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3.4

Research Hypothesis

Based on the research objectives following Hypotheses were derived.
Objective 1 :
To identify the impact of Common Software Engineering Best Practices Applicable to
Agile on employee motivation.
Hl0

: There is no strong positive

correlation

between

Common

Software

Engineering Best Practices Applicable to Agile and employee motivation.
HIj

: There is a strong

positive

correlation

between

Common

Software

Engineering Best Practices Applicable to Agile and employee motivation.
Objective 2 :
To identify the impact of Agile Scrum-based Project Management Practices on
employee motivation.
H20 : There is no strong positive correlation between Agile Scrum-based
Management Practices and employee

motivation.

H2i : There is a strong positive correlation between Agile Scrum-based
Management Practices and employee

Project

Project

motivation.

Objective 3 :
To identify the impact of Agile Product Delivery Management Practices on
employee motivation.
H3o : There is no strong positive correlation between Agile Product
Management Practices and employee
H31 : There is a strong positive
Management Practices and employee

Delivery

motivation.
correlation
motivation.
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between Agile Product

Delivery

Objective 4 :
To identify the impact of Agile practices directly related to people on employee
motivation.
H40 : There is no strong positive correlation between Agile practices related to
human aspects and employee motivation.
H4/: There is no strong positive correlation between Agile practices related to
human aspects and employee motivation.
Where, Hxo is Null hypothesis and Hxi is Alternate hypothesis, (x = 1 to 4)
In mathematical terms:
Hx 0: px = 0
Hxi:Px^0
Where, px is the correlation factor between each independent variable and software
engineer motivation.
3.5

Research Design

The research involved a cross sectional study where the author analyzed a set of
variables related to Agile software development process and their impact on the
study subject's consisting of software engineers motivation.
As stated in section 1.6, out of the various Agile methods followed in organizations,
Agile Scrum method was chosen as the selected Agile practice for this research.
3.5.1 Research Instruments
The questionnaires and interviews were used as the instruments for this study.
Questionnaire contained 91 questions and 83 questions were used for inferential
analysis while 14 questions were used to capture demographic variables such as
experience, team size, project role etc. All the questions used in inferential analysis
had 5 point Likert Scale.
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Interviews were done in order to have further discussions regarding the problem
statement. They were conducted as discussions and were time bound up to 20
minutes maximum.
3.6

Operationalizing the Variables

Table 3.7 - 3.9 represent the dimensions and questions pertaining to the factors
derived from the literature survey. 5 point Likert Scale is used in all these questions.
[The questionnaire is enclosed in Appendix A.]
Table 3.7 Relationship of the Questionnaire with the Conceptual Framework
(Independent Variables)
Factors

Dimension

Question

Common Software

Maintaining coding standards

A_1 , A_2

Engineering Best

Continuous integration

A_3 , A_4

Practices Applicable to

Use of automated builds / test cases

A_5 , A_6 , A_7

Agile

Test Driven Development

A_8 , A_9 , A_10

Early involvement in the delivery

A_11 , A_12

cycle
Scrum-based Project

Retrospectives

C_l, C_2, C_3

Management Practices

Iteration/Release planning

C_4, C_5, C_6

Daily Scrum meetings

C_7, C_8, C_9

Use of burn-down Charts

C_10,C_11

Shorter iterations

C_12 , C_13

Product Delivery

Continuous/Frequent delivery

D_l, D 2

Management

Accommodating changing
requirements

D_3

Human aspects

Self organizing teams

B _1 , B _2

Collaboration

B_3, B_4, B_5,
B_6

Open work space
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B_7,B_8

Table 3.8 Relationship of the Questionnaire with the Conceptual Framework
(Dependent Variables)
Motivation

Variety of work

E l , E2

Empowerment /responsibility

E_3 , E_4 , E_5

Sense of belonging/ supportive

E_6 ,E_7,E_8

relationships
Work life balance

E_9 ,E_10, E l 1

Employee participation

E_12, E_13,E_14

Feedback

E l 5,El 6

Recognition

E_17,E_18,E_19

Equity

E_20,E_21 ,E_22

Trust/ Respect

E_23 ,E_24,E_25

Technically challenging work

E_26, E_27

Identify with the task

E_28, E_29

Autonomy

E_30,E_31,E_32

Task significance

E_33,E_34,E_35

Table 3.9 Relationship of the Questionnaire with the Conceptual Framework
(Moderating Variables)
Organization

Bureaucratic

F_1,F_2

culture

Supportive

F_5, F_6

Innovative

F_3,F_4

Conscientiousness

G_5,G_6

Extraversion

G_3,G_4

Neuroticism

G_l, G_2

Personality
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3.7

Sampling Design

3.7.1 Population
•

Population -

Software professionals working in Sri Lankan software
companies who use Agile Scrum method for software
development.

Firstly, the organizations who use Agile Scrum method for their development was
identified based on the information gathered from Sri Lanka Association of Software
and Service Companies (SLASSCOM) and by referring the thesis done by
Senanayake (2009), on the effectiveness of Scrum in Project Management in the Sri
Lankan context. Then the population size was determined after doing a background
research on the above identified companies and it was determined that there are 540
software professionals who use Agile Scrum for software development process in Sri
Lankan software companies.
3.7.2 Sample
•

Sample -

Software professionals those who are working in selected
software companies in Sri Lanka who use Agile Scrum for
software development.

Out of the companies who use Agile Scrum, the following companies were selected
for the research.
•

eCollege

•

ExcileSoft

•

Teamwork Technology

•

Creative Solutions

•

IFS
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•

Virtusa

•

Cinergix

Targeted sample size was 224 with a 95% confidence level and 5 % confidence
interval. Since the population size is comparatively small due to the fact that Agile
been an emerging technology

in Sri Lanka where small and medium scale

companies are on the process of adopting Agile, it was difficult to gather 224
elements within the given time period. Therefore, the research was continued with a
final sample size of 110 elements with a confidence level of 95% and an 8.3% of
confidence interval. The collected sample covered 20% of the total population.
3.8

Data Collection

The author employed both interviews and questionnaires to collect data for this
study. The data was gathered from team members who are actively playing different
project roles in Agile Scrum teams.
3.8.1 Preliminary Data Collection
The preliminary data collection was carried out using 4 people who played the role
of Scrum Master, Developer, Quality Assurance Engineer and Business Analyst in
Scrum projects. As the questionnaire was sent to them, it allowed the author to gather
suggestions and recommendations so as to improve the questionnaire. Likewise the
questionnaire was adjusted based on their inputs and the results of the validity test
done (Cronbach Analysis) and then the final questionnaire was prepared. The
suggestion which was gathered from preliminary data collection is listed in Appendix
B.
3.8.2 Questionnaire
Questionnaire was prepared to capture the concepts of the conceptual framework.
Questionnaire contained 91 questions. Out of this 83 questions were used for
inferential analysis and 14 questions were used to capture demographic variables.36
questions were used to capture the extent to which Agile is practiced under the four
main sections considered, namely Development Practices, Scrum-based Project
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Management Practices, Product Delivery Management Practices and

People

Management Practices. 3 5 questions were used to capture software engineer
motivation and remaining 6 questions were used to capture moderating variables;
personality and organization culture. All the questions used in statistical analysis had
5 point Likert Scale. (Appendix A)
•

Online Questionnaire

Questionnaire was made available through online, hosted on www. kwiksurvev. com
for a period of 2 months. Invitations were sent to 7 companies who practice Scrum
for development and people who played different project roles were asked to fill it. A
high number of responses could be collected via this, since it allowed gathering
responses anonymously.
•

Distribution of hard copies of the questionnaire

Hard copies of the questionnaire were distributed among colleagues as well. Some
people preferred to fill out hard copies due to the tangible nature of the material.
•

Circulating the questionnaire via email

The Questionnaire was sent through emails to those people who are working in
companies where external sites are blocked.
3.8.3 Interviews
Interviews were conducted in order to have further discussions regarding the
following aspects.
•

About the problem statement

•

About how the Agile methodology is implemented and to what extent it is
practiced in organizations

•

About what employees think/feel about Agile

•

To get input in order to minimize the negative effect Agile has on employees
motivational levels
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Interviews were conducted as discussions and were time bound up to 20 minutes
maximum. While some were carried out as face to face conversations, some were
carried out through phone conversations. Software professionals playing various
roles were interviewed.
3.9

Data Analysis

Types of data analysis done in the research are discussed in this section. The
reliability and the consistency of the data were checked in the preliminary survey
itself. This analysis was again carried out after the real data was collected. After
making sure that the data is consistent the descriptive analysis was done and then the
statistical analysis was performed to test the research hypothesis.
3.9.1 Reliability of the Data
As stated in section 3.6 to measure each research variable different dimensions were
identified and those dimensions were questioned using the questionnaire. The
reliability of the responses gathered using the questionnaire was initially checked
after distributing the questionnaire among few people, using the Cronbach's Alpha
test which checks the internal consistency for a sample of examinees. Then the test
was again performed for the final data set.
3.9.2 Descriptive Analysis
Descriptive analysis was done to describe the basic features of the data in the study
and to check whether the selected sample represented the population. Frequency of
the data, mean, mode, minimum, maximum and standard deviation was calculated to
get an in depth knowledge about the data.
3.9.3 Inferential Analysis
After knowing the reliability of the data and the frequency of the data set an
inferential analysis was performed to test the research hypothesis.
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CHAPTER 4 : DATA ANALYSIS
This chapter describes the data analysis made in order to reach the research
objectives. Data analysis was carried out using SPSS (version 16.0). Section 4.1
contains the reliability analysis done for the questions in the questionnaire, section
4.2 contains the descriptive analysis, section 4.3 contains the inferential analysis and
section 4.4 contains regression analysis.
4.1

Reliability Analysis of Questions

The reliability study is performed for each variable in the research study in order to
get a good understanding of how reliable is the collected data. First, Cronbach's
Alpha value is calculated for each dimension in the research study as stated in
section 4.1.1 and then the Cronbach's Alpha value is calculated for each variable in
the research study as stated in section 4.1.2.
4.1.1

Reliability Statistics of Dimensions

This section describes the results of the reliability analysis done for each dimension.
4.1.1.1 Maintaining Coding Standards
Table 4.1 Reliability Statistics for Maintain Coding Standards

Questions
A_1,A_2

Cronbach's Alpha

N of Items

.741

2

Cronbach's Alpha value is above the generally accepted value 0.7. Therefore,
question A_1 and A_2 were included for further analysis.
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4.1.1.2 Continuous Integration
Table 4.2 Reliability Statistics for Continuous Integration
Questions

Cronbach's Alpha N of Items

A_3, A_4

.636

2

Question A_3 and A_4 were asked to capture this dimension. When analyzing the
statistical features for question A 3 it was determined that A3 had an average of
3.41, mean of 3 and a standard deviation of 1.06. Question A 4 had an average of
3.6, mean of 4 and a standard deviation of 1.06. Answers had values ranging from 15.
Therefore, as the question A_3 did not elicit meaningful data it was removed from
further analysis.
4.1.1.3 Use of Automated Builds / Test Cases
Table 4.3 Reliability Statistics for Use of Automated Builds / Test Cases
Questions

Cronbach's Alpha

N of Items

A_5 , A 6 , A_7

.729

3

As the Crobbach's Alpha value is above the generally accepted value, 0.7 these 3
questions were included for further analysis.
4.1.1.4 Test Driven Development
Table 4.4 Reliability Statistics for Test Driven Development (Questions A_8, A 9,
A_10)
Questions

Cronbach's Alpha

N of Items

A_8, A_9,A_10

.647

3
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Table 4.5 Reliability Statistics for Test Driven Development (Questions A_8, A_9)
Questions

Cronbach's Alpha

N of Items

A_8, A_9

.679

2

Question A_8, A_9, A_10 were asked to capture the above aspect. Question A_10
showed an average of 3.6, mean of 4 and a standard deviation of 0.9 where the
answers were ranging from 1-5. Since question A_10 did not prove to be consistent
with the other two questions asked to capture this dimension it was removed from
further analysis. Question A_8 and A 9 were included with an improved Cronbach's
Alpha value of 0.679 ~ 0.7.
4.1.1.5 Early Involvement in the Delivery Cycle
Table 4.6 Reliability Statistics for Early Involvement in the Delivery Cycle

Questions

Cronbach's Alpha

N of Items

A l l , A_12

.699

2

Since the Cronbach's Alpha value is ~ 0.7 these 2 questions were included for further
analysis.
4.1.1.6 Self Organizing Teams
Table 4.7 Reliability Statistics for Self Organizing Teams
Questions

Cronbach's Alpha

N of Items

B_1,B 2

.576

2

Question B 1 and B_2 were asked to capture the above dimension. But after doing a
descriptive analysis for question B_1 it was determined to be removed as it did not
elicit reliable data showing an average of 3.072, mean of 3 and a standard deviation
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of 0.99. Question B_2 had an average of 3.6, mean of 4 and a standard deviation of
0.88. Answers were ranging from 1-5 values.
4.1.1.7 Collaboration
Table 4.8 Reliability Statistics for Collaboration
Questions
B_3, B_4, B_5, B_6

Cronbach's Alpha

N of Items

.773

4

Cronbach's Alpha value is above the generally accepted 0.7 value. Therefore,
questions B 3, B_4, B_5, B_6 were included for further analysis.
4.1.1.8 Open Work Space
Table 4.9 Reliability Statistics for Open Work Space
Questions

Cronbach's Alpha

N of Items

B_7,B_8

.611

2

Question B_7 and B_8 were asked to capture the above dimension. But after
analyzing the responses for question B_8 it was determined that it did not seem to be
a practice that we get reliable data, having an average of 2.8, mean of 3 and a
standard deviation of 0.92. Question B_7 had an average of 3.4, mean of 4 and a
standard deviation of 1.06. Answers were ranging from 1-5.
4.1.1.9 Retrospectives
Table 4.10 Reliability Statistics for Retrospectives
Questions

Cronbach's Alpha

N of Items

C _ l , C_2, C_3

.946

3
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Cronbach's Alpha value is above the generally accepted value, 0.7. Therefore,
question C_l, C_2 and C_4 were included for further analysis.
4.1.1.10 Iteration/Release Planning
Table 4.11 Reliability Statistics for Iteration/Release Planning
Questions

Cronbach's Alpha

N of Items

C_4, C_5, C 6

.737

3

Cronbach's Alpha value is above the generally accepted value, 0.7. Therefore,
question C_4, C_5 and C_6 were included for further analysis.
4.1.1.11 Daily Scrum Meetings
Table 4.12 Reliability Statistics for Daily Scrum Meetings (Questions C_7, B_8,
B_9)
Questions

Cronbach's Alpha

N of Items

C_7, C_8, C_9

.631

3

Table 4.13 Reliability Statistics for Daily Scrum Meetings (Questions C_8, C_9)
Questions

Cronbach's Alpha

N of Items

C_8, C_9

.715

2

Question C_7, C_8, C_9 were asked to capture the above aspect. Question C_7
showed an average of 3.4, mean of 4 and a standard deviation of 1 where the answers
were ranging from 1-5. Since question C_7 did not prove to be consistent with the
other two questions asked to capture this dimension it was removed from further
analysis. Question C 8 and C 9 were included with an improved Cronbach's Alpha
value of 0.715.
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4.1.1.12 Use of Burn-Down Charts
Table 4.14 Reliability Statistics for Use of Burn-Down Charts
Questions

Cronbach's Alpha

N of Items

C_10,C_11

.745

2

Cronbach's Alpha value is above the generally accepted value, 0.7. Therefore,
question C_10, and C_11 were included for further analysis.
4.1.1.13 Shorter Iterations
Table 4.15 Reliability Statistics for Shorter Iterations
Questions

Cronbach's Alpha

N of Items

C_12 , C_13

.819

2

Cronbach's Alpha value is above the generally accepted value, 0.7. Therefore,
question C_12, and C_13 were included for further analysis.
4.1.1.14 Frequent Delivery
Table 4.16 Reliability Statistics for Frequent Delivery
Questions

Cronbach's Alpha

N of Items

D1,D2

.866

2

Cronbach's Alpha value is above the generally accepted value, 0.7. Therefore,
question D_1 and D_2 were included for further analysis.
4.1.1.15 Accommodating Changing Requirements
Question D_3 was asked to capture this dimension. Answers for D_3 showed an
average of 3.2, mean of 3 and a standard deviation of 0.94.
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4.1.1.16 Variety of Work
Table 4.30 Reliability Statistics forAutonomy(QuestionsE_30,E31,E_32)
Questions

Cronbach's Alpha

N of Items

E l, E_2

.755

2

Cronbach's Alpha value is above the generally accepted value, 0.7. Therefore,
question E_1 and E_2 were included for further analysis.
4.1.1.17 Empowerment /Responsibility
Table 4.18 Reliability Statistics for Empowerment /Responsibility (Questions
E_3, E_4, E_5)
Questions
Cronbach's Alpha
N of Items
E_3, E_4, E_5

.560

3

Table 4.19 Reliability Statistics for Empowerment/Responsibility (Questions E_3,
E_4)
Questions

Cronbach's Alpha

N of Items

E_3, E_4

.648

2

Questions E_3, E_4, E_5 were asked to capture the above dimension. E_5 showed an
average of 2.9, mean of 3 and a standard deviation 0.85. It was found that the
question did not seem to be providing reliable responses .Therefore, the question was
removed from further analysis. However with questions E_3 and E_4 the Cronbach's
Alpha value is below the generally accepted 0.7 value. The alternative is to choose
just one of the questions but since such a course of action would not improve the
overall results, both of these questions were included in analysis. The question E_3
had an average of 3.8, mean of 4 and a standard deviation of 0.82. The question E_4
had an average of 3.8, mean of 4 and a standard deviation of 0.79.
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4.1.1.18 Sense of Belonging/ Supportive Relationships
Table 4.20 Reliability Statistics for Sense of Belonging/ Supportive
Relationships(Questions E_6, E_7, E_8)
Questions

Cronbach's Alpha

N of Items

E_6, E_7, E_8

.284

3

Table 4.21 Reliability Statistics for Sense of Belonging/Supportive Relationships
(Question E_6, E_7)
Questions

Cronbach's Alpha

N of Items

E_6,E_7

.738

2

Questions E_6, E_7, E_8 were asked to capture the above dimension. After
analyzing the data for question E_8 it did not seem to elicit meaningful data, having
an average of 2.8, mean of 3 and a standard deviation of 0.9. Therefore, it was
decided to be removed from further analysis.
4.1.1.19 Work Life Balance
Table 4.22 Reliability Statistics for Work Life Balance
Questions

Cronbach's Alpha

N of Items

E_9,E_10,E_11

.786

3

Cronbach's Alpha value is above the generally accepted value, 0.7. Therefore,
question E_9, E_10 and E_11 were included for further analysis.
4.1.1.20 Employee Participation
Table 4.23 Reliability Statistics for Employee Participation
Questions

Cronbach's Alpha

N of Items

E_12,E_13,E_14

.708

3
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Cronbach's Alpha value is above the generally accepted value, 0.7. Therefore,
question E l 2, E l 3 and E l 4 were included for further analysis.
4.1.1.21 Feedback
Table 4.24 Reliability Statistics for Feedback
Questions

Cronbach's Alpha

N of Items

E_15,E_16

.748

2

Cronbach's Alpha value is above the generally accepted value, 0.7. Therefore,
question E_15 and E l 6 were included for further analysis.
4.1.1.22 Recognition
Table 4.25 Reliability Statistics for Recognition
Questions

Cronbach's Alpha

N of Items

E_17,E_18,E_19

.711

3

Cronbach's Alpha value is above the generally accepted value, 0.7. Therefore,
question E l 7, E l 8 and E l 9 were included for further analysis.
4.1.1.23 Equity
Table 4.26 Reliability Statistics for Equity
Questions

Cronbach's Alpha

N of Items

E_20,E_21 ,E_22

.745

3

Cronbach's Alpha value is above the generally accepted value, 0.7. Therefore,
question E_20, E_21 and E_22 were included for further analysis.
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4.1.1.24 Trust/Respect
Table 4.30 Reliability Statistics forAutonomy(QuestionsE_30,E31,E_32)
Questions

Cronbach's Alpha

N of Items

E_23,E_24,E_25

.760

3

Cronbach's Alpha value is above the generally accepted value, 0.7. Therefore,
question E_23, E_24 and E_25 were included for further analysis.
4.1.1.25 Technically Challenging Work
Table 4.28 Reliability Statistics for Technically Challenging Work
Questions

Cronbach's Alpha

N of Items

E_26,E_27

.617

2

Cronbach's Alpha value is below the generally accepted 0.7 value. However as only
two questions were used to take measurements on the technically challenging work
aspect it was decided to use these values. The alternative is to choose just one of the
items and it was decided that such a course of action could not improve the overall
results.
The item 1 (question E_26) has a mean of 4 and a standard deviation of 0.77 and the
item 2(question E_27) has a mean of 4 and a standard deviation of 0.77.
4.1.1.26 Identify with the Task
Table 4.29 Reliability Statistics for Identify with the Task
Questions

Cronbach's Alpha

N of Items

E_28,E_29

.728

2

Cronbach's Alpha value is above the generally accepted value, 0.7. Therefore,
question E_28 and E_29 were included for further analysis.
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4.1.1.27 Autonomy
Table 4.30 Reliability Statistics for Autonomy(Questions E_30, E 3 1 , E_32)
Questions

Cronbach's Alpha

N of Items

E_30,E_31 ,E_32

.252

3

Table 4.31 Reliability Statistics for Autonomy(Questions E_30, E_31)
Questions

Cronbach's Alpha

N of Items

E_30,E_31

.798

2

Questions E_30, E_31 and E_32 were asked to capture the above dimension. But
question E_32 did not seem to elicit reliable data as it showed an average of 3 mean
of 3 and a standard deviation of 0.96. Therefore, it was removed from further
analysis.
4.1.1.28 Task Significance
Table 4.32 Reliability Statistics for Task Significance
Questions

Cronbach's Alpha

N of Items

E_33,E_34,E 35

.696

3

Cronbach's Alpha value is closer to the generally accepted value, 0.7. Therefore,
question E_33, E_34 and E_35 were included in further analysis.
4.1.1.29 Bureaucratic Culture
Table 4.33 Reliability Statistics for Bureaucratic Culture
Questions

Cronbach's Alpha

N of Items

F_1,F_2

.655

2

Questions F_1 and F_2 were asked to capture this dimension. As a result of getting a
Cronbach's Alpha value of 0.655 descriptive analysis was carried out for each item.
F_1 showed an average of 3.24, mean of 3 and a standard deviation of 0.90. F_2
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showed an average of 3.5, mean of 4 and a standard deviation of 0.92. Therefore, as
F_1 did not elicit reliable data it was removed from further analysis.
4.1.1.30 Supportive Culture
Table 4.34 Reliability Statistics for Supportive Culture
Questions

Cronbach's Alpha

N of Items

F_5,F_6

.623

2

The Cronbach's Alpha value is below the generally accepted 0.7 value. Question F_5
had an average of 3.5, mean of 4 and a standard deviation of 0.79 and question F_6
had an average of 3.3, mean of 4 and a standard deviation of 0.85. As only two
questions were used to take measurements on the supportive culture aspect it was
decided to include both these dimensions for further analysis. The alternative is to
choose just one of the items and it was decided that such a course of action could not
improve the overall results.
4.1.1.31 Innovative Culture
Table 4.35 Reliability Statistics for Innovative Culture
Questions
N of Items
Cronbach's Alpha
F_3,F_4

.867

2

Cronbach's Alpha value is above the generally accepted value, 0.7. Therefore,
question F_3 and F_4 were included in further analysis.
4.1.1.32 Neuroticism Personality
Table 4.36 Reliability Statistics for Neuroticism Personality
Questions

Cronbach's Alpha

N of Items

G_l, G_2

.674

2
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The Cronbach's Alpha value is below the generally accepted 0.7 value. Based on the
descriptive analysis done, question G_1 had an average of 2.9, mean of 4 and a
standard deviation of 0.79 and question G_2 had an average of 2.7, mean of 3 and a
standard deviation of 1.1. However, as only two questions were used to take
measurements on the neuroticism personality aspect it was decided to use both these
items as they are measuring important aspects of the above personality type. The
alternative is to choose just one of the items and it was decided that such a course of
action could not improve the overall results.
4.1.1.33 Extraversion Personality
Table 4.37 Reliability Statistics for Extraversion Personality
Questions

Cronbach's Alpha

N of Items

G_3,G_4

.527

2

The Cronbach's Alpha value is below the generally accepted 0.7 value. Based on the
descriptive analysis done, question G_3 had an average of 3.3, mean of 3 and a
standard deviation of 0.88 and question G_4 had an average of 3.5, mean of 4 and a
standard deviation of 0.7. However, as only two questions were used to take
measurements on the extraversion personality aspect it was decided to use both these
items as they are measuring important aspects of the above personality type. The
alternative is to choose just one of the items and it was decided that such a course of
action could not improve the overall results.
4.1.1.34 Conscientiousness Personality
Table 4.38 Reliability Statistics for Conscientiousness Personality
Questions

Cronbach's Alpha

N of Items

G_5,G_6

.493

2

The Cronbach's Alpha value is below the generally accepted 0.7 value. Based on the
descriptive analysis done, question G_5 had an average of 3.4, mean of 3 and a
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standard deviation of 0.88 and question G_6 had an average of 3.6, mean of 4 and a
standard deviation of 0.7. However, as only two questions were used to take
measurements on the extraversion personality aspect it was decided to use both these
items as they are measuring important aspects of the above personality type. The
alternative is to choose just one of the items and it was decided that such a course of
action could not improve the overall results.
As seen above, for some personality types less than 0.7 Cronbach's Alpha value was
received. This could be due to the fact that certain individuals are having mixed
personality types (combination of all three personalities questioned) rather than
having a single dominating personality as questioned in the questionnaire.
4.2

Reliability Analysis of Variables

After calculating Cronbach's Alpha for each dimension, Cronbach's Alpha was
calculated for each research variable as depicted in Table 4.39.
4.2.1

Reliability Statistics
Table 4.39 Reliability Statistics for Variables

Variables

Common Software Engineering Best

Cronbach's Alpha

N of Items

.820

10

.816

6

.893

12

.826

3

.919

32

Practices Applicable to Agile
People Management Practices

Scrum-based Project
Management practices
Product Delivery Management
Practices
Motivation
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The reliability analysis for Common Software Engineering Best Practices Applicable to
Agile, People Management Practices, Scrum-based Project Management Practices,
Product Delivery Management Practices and motivation shows a Cronbach's Alpha
value of more than 0.8.This concludes that the questions used in the questionnaire to
measure independent and dependent variables are reliable enough to study the
concept.
4.3

Descriptive Analysis

Since the questions have captured data in a reliable manner as described above
distribution of the data were analyzed next, in order to check whether the selected
sample is representing the actual population.
There were some questions in the questionnaire focusing to capture demographic
variables. Descriptive analysis was done for those demographic variables as
described in section 4.3.1 and for research variables as described in section 4.3.2.
4.3.1

Descriptive Analysis of Demographic Variables

4.3.1.1 Experience

Experience
60
50
40
30
20
10

0

27

1

26

Less than 3 3 to 5 years

I

6 to 10
years

• Experience

More than
10 years

Figure 4:1 Experience
As depicted in Figure 4.1 above, most of the respondents had 3 to 5 years of
experience.

Also it could be seen that there were respondents who had limited

experience (less than 3 years) while there were some who had a lot of experience
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(more than 10 years). Based on the results of the survey Rising Demand: The
increasing demand for IT workers spells a challenging opportunity for the IT
industry (2007), experience level of the overall workforce is increasing and it is
skewed towards the low end. Same trend could be observed in the sample as well,
meaning that the sample represents the population.
4.3.1.2 Development Technologies Used

Use of other technologies

• Yes

.93

•No

-57

Figure 4:2 Whether They Have Used Other Technologies

Technologies used

• Waterfall

-50

• RUP

-40

Prototype
• Other

Figure 4:3 Technologies Used
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-10
-10

As depicted in Figure 4.2, 93 respondents (84% out of the total sample) have been
exposed to other technologies other than Agile while only 17 respondents have not
been exposed to other technologies. Out of those 93 people who have been exposed
to other technologies other than Agile, most of the people have been exposed to
Waterfall Method and RUP as shown in Figure 4.3. Based on the background study
done, Agile is not the dominant software development process in Sri Lanka but other
processes are also in use. Therefore, also from this aspect it can be concluded that the
sample represents the population.
4.3.2

Organizational Background

The section bellow shows descriptive statistics related to organizational background.
4.3.2.1 Number of Employees in the Organization

Number of Employees
60
48

50

•

40
30
20
10

22

1 •
1

Less than50 to 100
50

20

Number of Employees

"5
•
101 to
250

251 to
500

More
than 500

Figure 4:4 Number of Employees
Responses were collected from the organizations that use Agile for their
development. As depicted in the above Figure 4.4 most of the respondents worked in
companies where there were 101 to 250 employees.
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4.3.2.2 Duration of Agile Usage in Organizations

Use of Agile
70
60
50
40
30
20
10

• • •

Less than a
year

• Use of Agile

19

17

1 to 3 years 4 to 6 years

10

More than 6
years

Figure 4:5 Number of Years Organization Have Been Using Agile
As shown in the Figure 4.5 most of the companies have been using Agile for 1-3
years. Also responses were collected from companies who have just switched to
Agile and had less than one year of experience in Agile and there were some mature
companies as well, which have been using Agile for more than 5 years. Compared to
findings in State of Agile survey (2010) only 8% have been using Agile for more
than 5 years and 32% and 14% have been using Agile for 1-2 years and 2-5 years
respectively. Same pattern can be seen in the sample taken which proves that the
sample represents the population.
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4.3.2.3 Team Size

Team size

70
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50
40
30
20
10

11
62

38

Less than 10

10 to 25

• Number of Employees
9

More than 25

Figure 4:6 Team Size
When analyzing the team sizes of the respondents it could be seen that most of the
respondents were attached to teams that had less than 10 members as shown in
Figure 4.6. Based on the interviews that were conducted, most people perceived that
Agile works well when it's applied to comparatively

smaller teams since

communication could be managed effectively within smaller teams.
4.3.2.4 Type of the Project

Project Type
120

340

100
80
60

I Project Type

40
20

0

0
Offshore

Local

Figure 4:7 Type of the Project
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As shown above in Figure 4.7 all the respondents were attached to off shore projects
where part of their team was located outside Sri Lanka. Based on the back ground
study done Agile was mostly used in project based companies, and project based
companies usually target export markets.
4.3.2.5 Types of Applications Being Developed

Application types developed

I Application types
developed

"T"

/
Figure 4:8 Application Types Developed
Majority of the respondents were involved in developing web applications while
others were involved in developing windows applications, console applications, hand
hell applications and other types of applications as shown in Figure 4.8. Since the
population was mostly engaged in developing web applications, same pattern was
displayed in the sample as well.
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4.3.2.6 Project Roles

Project Roles
• Developer

-59

• Quality Assurance
Engineer

-50

• Business Analysts

-11

• Project Manager

-2

• Data Base Administrator
Other

-2

Figure 4:9 Project Roles
As shown in Figure 4.9 majority of the respondents were software developers. The
second highest responses were collected from Quality Assurance Engineers.
Business Analyst, Project Managers and Data Base Administrators also took part in
the survey. Based on the survey, Rising Demand: The increasing demand for IT
workers spells a challenging opportunity for the IT industry (2007), in the population
the largest communities in the IT workforce are Software Developers and Quality
Assurance Engineers. The other communities are less in size compared to those two.
This proves that the selected sample represents the population.
4.3.3

Descriptive Analysis of Constructs

The frequencies of the replies related to independent, dependent and moderating
variables from the respondents are tabularized below. Minimum and the maximum
ratings are taken from a rating scale of 1: Strongly Disagree, 2: Disagree, 3: Neutral,
4: Agree, 5: Strongly Agree.
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4.3.3.1 Common Software Engineering Best Practices Applicable to Agile
Table 4.40 Descriptive Statistics of Common Software Engineering Best Practices
Applicable to Agile
Indicators

N

Mean

Minimum

Maximum

Std.Deviation

Maintaining coding

110

3.72

2

5

0.85

110

3.65

1

5

1.06

110

3.30

1

5

0.84

110

3.10

1

5

0.85

110

3.73

1.5

5

0.75

standards
Continuous integration
Use of automated builds
/ test cases
Test Driven
Development
Early involvement in the
delivery cycle

Figure 4:10 Histogram of Common Software Engineering Best Practices Applicable
to Agile
Table 4.40 reflects that the highest mean value 3.73 is achieved from the early
involvement in the delivery cycle concept, meaning that the majority of the
respondents are involved in the project from the project initiation phase. Out of the
dimensions measured under development practices the least followed practice seems
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to be, TDD which has a mean value of 3.10. Based on the information gathered from
interview sessions organizations are still in the process of adapting to it due to the
fact that it is being a new concept in Sri Lanka. Most of the developers perceived
TDD as a practice which wasted a lot of time and effort and they were not very
comfortable in developing test cases prior to actual development.
Having a mean value above 3 for all of the above concepts means that the
respondents have agreed that these practices are commonly used in Agile software
development. The histogram depicted in Figure 4.10 shows that data is normally
distributed.
4.3.3.2 People Management Practices
Table 4.41 Descriptive Statistics of People Management Practices
Indicators

N

Mean

Minimum

Maximum

Std.Deviation

Self Organizing teams

110

3.61

1

5

0.89

Collaboration

110

3.52

1.5

5

0.74

Open work space

110

3.41

1

5

1.07

Mean =3.52
Std. Dev. =0.697
N-110

«
k.
u_
10-

o-1—r1.00

Figure 4:11 Histogram of People Management Construct
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Table 4.41 reflects that most of the respondents were members of self organizing
teams having the highest mean value of 3.61 and a standard deviation of 0.89 against
the concept. Having collaborative team players also seem to be a common feature.
According to the above statistics open work space concept appears to be a practice
that is not been followed much, having a mean value of 3.41. Standard deviation of
1.07 reflects that it is the most deviated concept as well. This means that most people
either followed this concept or did not follow this concept at all. Based on the facts
gathered from interviews and observations it was found that this concept could not be
followed by certain organizations completely due to space constraints. Histogram
depicted in Figure 4.11 is skewed towards right meaning that respondents tend to
agree that the above practices are practiced when managing people.
4.3.3.3 Agile Scrum-based Project Management Practices
Table 4.42 Descriptive Statistics of Scrum-based Project Management Practices
Indicators

N

Mean

Minimum

Maximum

Std.Deviation

Retrospectives

110

3.85

1

5

0.92

Iteration/Release planning

110

3.48

1.67

5

0.75

Daily Scrum meetings

110

3.79

1

5

0.74

Use of burn-down Charts

110

3.24

2

5

0.74

Shorter iterations

110

3.64

1

5

0.98
Me3n =3.61
Std.De,. =0 63?
M =110

1.00

2.00

3.00

S.OO

Figure 4:12 Histogram of Agile Scrum-based Project Management Construct
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Based on Table 4.42, out of Agile Project Management Practices which were
captured, most widely used practice is having retrospective meetings. The data
reflects that Daily Scrum meetings, Iteration Planning meetings are practiced widely
as well. Use of burn-down charts seems to be a practice which is not followed by
most of the respondents. With regard to this aspect it is observed that most of the
respondents were not aware of this concept and their knowledge on this concept is
limited. The Project managers were mostly using work break down structures done
with MS excel / MS project for project tracking than using burn-down charts.
Histogram depicted in Figure 4.12 shows that the data is normally distributed.
4.3.3.4 Agile Product Delivery Management Practices
Table 4.43 Descriptive Statistics of Product Delivery Management Practices
Indicators

N

Mean

Minimum

Maximum

Std. Deviation

Frequent delivery

110

3.48

1

5

0.93

Accommodating

110

3.28

2

5

0.95

changing requirements

Figure 4:13 Histogram of Agile Product Delivery Management Construct
Based on the Table 4.43 it could be seen that the majority of the teams
accommodated frequent deliveries. It had the highest mean of 3.48 and a standard
deviation of 0.93. Having a mean value above 3 for both the items considered, show
that the respondents agreed that these two concepts are practiced in Product Delivery
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Management. Histogram depicted in Figure 4.13 shows that data is normally
distributed.
4.3.3.5 Motivation
Table 4.44 Descriptive Statistics of Motivation
Std.
Indicators

N

Mean

Min

Max

Variety of work

110

3.27

1.50

5.00

Deviation
0.93

Empowerment /responsibility

110

3.84

2.00

5.00

0.69

Sense of belonging/ supportive relationships

110

3.79

1.50

5.00

0.76

Work life balance

110

3.17

1.00

5.00

0.80

Employee participation

110

3.48

1.33

5.00

0.69

Feedback

110

3.37

1.50

5.00

0.79

Recognition

110

3.33

1.33

5.00

0.72

Equity

110

3.02

1.00

5.00

0.89

Trust/ Respect

110

3.63

2.00

5.00

0.68

Technically challenging work

110

3.59

2.00

5.00

0.65

Identify with the task

110

3.04

1.00

5.00

0.79

Autonomy

110

3.76

1.00

5.00

0.80

Task significance

110

3.73

1.00

5.00

0.67

Histogram

Average

Figure 4:14 Histogram of Motivation Construct
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The Table 4.44 reflects that the highest mean value 3.84 is achieved from the
empowerment/responsibility which shows that a lot of people were empowered by
the work they carry out, and most of the software engineers were motivated from
that. Lowest mean value 3.02 is achieved from equity aspect which shows that the
majority of the respondents did not strongly believe that they were being treated
equally. The table 4.14 shows the highest standard deviation of 0.93 for variety of
work aspect which reflects that most people were either engaged on monotonous
work or they were not involved in monotonous work at all. Histogram depicted in
Figure 4.14 shows that data is normally distributed.
4.3.3.6 Culture
Table 4.45 Descriptive Statistics of Culture
Indicators

N

Mean

Minimum

Maximum

Std.Deviation

Bureaucratic

110

3.54

1.00

5.00

0.92

Innovative

110

3.44

1.50

5.00

0.68

Supportive

110

3.60

1.00

5.00

0.77

The Table 4.45 reflects that the highest mean value 3.60 is achieved against the
supportive culture which shows that the majority of the respondents were working in
organizations where they had a supportive culture. Lowest mean value 3.44 is
achieved against the innovative culture which shows that most of the organizations
did not have innovative cultures within them.
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4.3.3.7 Personality

Personality Types

• Neuroticism

-20

• Extraversion

-19

• Conscientiousness

-41

• Mix

"30

Figure 4:15 Personality Types
As shown in Figure 4.15 out of the 110 elements which were considered it was
identified that conscientiousness personality type was dominant in 41 people.
Neuroticism and extraversion personality types were dominant in 20 and 19 people
respectively. No such dominant personality type could be seen in the remaining 30
elements as they had a mix personality, which was either a combination of two of the
any above personality types or all three personality types together. From the above
data it can be concluded that the majority of the respondents had conscientiousness
personality type.
Table 4.46 Descriptive Statistics of Personality
Indicators

N

Mean

Minimum

Maximum

Std.Deviation

Neuroticism

110

2.84

1

5

0.88

Extraversion

110

3.4

2

5

0.65

Conscientiousness

110

3.5

1

5

0.79

According to the Table 4.46 highest mean value 3.5 is shown for conscientiousness
personality and the lowest mean value 2.84 is shown for neuroticism personality
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type. This indicates that majority of the respondents view them self as
conscientiousness and not as neuroticism.
4.4

Inferential Analysis

After doing the descriptive analysis of the data inferential analysis was conducted.
4.4.1

Relationship

of

Common

Software

Engineering

Best

Practices

Applicable to Agile and Software Engineer Motivation
As described in the hypothesis section the first hypothesis is as follows. Finding out
whether the Common Software Engineering Best Practices Applicable to Agile has a
significant effect on software engineer motivation.
Hlo

: There is no strong positive

correlation

between

Common

Software

Engineering Best Practices Applicable to Agile and employee motivation.
HI i : There is a strong

positive

correlation

between

Common

Software

Engineering Best Practices Applicable to Agile and employee motivation.
Table 4.47 Pearson Correlation Analysis for Common Software Engineering Best
Practices Applicable to Agile and Employee Motivation
Correlations

Motivation

Pearson Correlation

Motivation

Dev

1

.643**

Sig. (2-tailed)

Dev

.000

N

110

110

Pearson Correlation

.643**

1

Sig. (2-tailed)

.000

N

110

110

**. Correlation is significant at the 0.01 level (2-tailed).

H10: p i = 0
Hll: pl^O
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Where pi is the correlation factor of Common Software Engineering Best Practices
Applicable to Agile and software engineer motivation.
A two-tailed Pearson correlation test was performed as described in Table 4.47, and a
highly significant correlation was found between Common Software Engineering
Best Practices Applicable to Agile and employee motivation.
r (110) = 0.643, p < 0.01
Having the value 0.000 as the significance which is less than 0.01 proves that we can
reject the null hypothesis, which in turn means that we can accept the alternative
Hla.
Also it shows a positive correlation of 0.643 which means there is a strong positive
relationship between the common software engineering best practices applicable to
Agile and employee motivation.
4.4.2

Relationship of Agile Scrum-based Project Management Practices and

Software Engineer Motivation
As described in the hypothesis section the second research objective is as follows.
Finding out whether the Agile Scrum-based Project Management Practices has a
significant effect on software engineer motivation.
H2o : There is no strong positive correlation between Agile Scrum-based
Management Practices and employee

motivation.

H2j : There is a strong positive correlation between Agile Scrum-based
Management practices and employee

Project

motivation.
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Project

Table 4.48 Pearson Correlation Analysis for Agile Scrum-based Project Management
Practices and Employee Motivation
Correlations

Motivation

Pearson Correlation

Motivation

Project

1

.612"

Sig. (2-tailed)

Project

.000

N

110

110

Pearson Correlation

.612**

1

Sig. (2-tailed)

.000

N

110

110

**. Correlation is significant at the 0.01 level (2-tailed).

H20: pi = 0
H21: pi
Where pi is the correlation factor of Agile Scrum-based Project Management
Practices and software engineer motivation.
A two-tailed Pearson correlation test was performed as shown in Table 4.48, and a
highly significant correlation was found between Agile Scrum-based Project
Management Practices and employee motivation.
r (110) = 0.612, p < 0.01
Having the value 0.000 as the significance which is less than 0.01 proves that we can
reject the null hypothesis, which in turn means that we can accept the alternative
H2i. Table 4.48 also shows a positive correlation of 0.612 which means there is a
strong positive relationship between the Agile Scrum-based Project Management
Practices and employee motivation.
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4.4.3

Relationship of Agile Product Delivery Management Practices and

Software Engineer Motivation
As described in the hypothesis section the third research objective is as follows.
Finding out whether the Agile Product Delivery Management practices has a
significant effect on software engineer motivation.
H3o : There is no strong positive correlation between Agile Product
Management process and employee

motivation.

H3j : There is a strong positive

correlation

Management process and employee

motivation.

between Agile Product

Delivery

Delivery

Table 4.49 Pearson Correlation Analysis for Agile Product Delivery Management
Practices and Employee Motivation
Correlations
Motivation Product
Motivation

Pearson Correlation

1

Sig. (2-tailed)

Product

.567"
.000

N

110

110

Pearson Correlation

.567"

1

Sig. (2-tailed)

.000

N

110

110

**. Correlation is significant at the 0.01 level (2-tailed).

H30: pi = 0
H31: pi
Where pi is the correlation factor of Agile Product Delivery Management Practices
and software engineer motivation.
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A two-tailed Pearson correlation test was performed as shown in Table 4.49, and a
significant correlation was found between Agile Product Delivery Management
Practices and employee motivation.
r (110) = 0.567, p < 0.01
Having the value 0.000 as the significance which is less than 0.01 proves that we can
reject the null hypothesis, which intern means that we can accept the alternative H3i.
Table 4.49 also shows a positive correlation of 0.567 which means there is a positive
relationship between Agile Product Delivery Management Practices and employee
motivation.
4.4.4

Relationship of Agile People Management Practices and Software

Engineer Motivation
As described in the hypothesis section the fourth research objective is as follows.
Finding out whether the Agile People Management Practices has a significant effect
on software engineer motivation.
H4o : There is no strong positive correlation between Agile People

Management

Practices and employee motivation.
H4j:

There is no strong positive correlation between Agile People

Practices and employee motivation.
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Management

Table 4.50 Pearson Correlation Analysis for Agile People Management Practices and
Employee Motivation
Correlations

Motivation

Pearson Correlation

Motivation

Human

1

.689"

Sig. (2-tailed)

.000

N

110

110

Pearson Correlation

.689"

1

Sig. (2-tailed)

.000

N

110

Human

110

**. Correlation is significant at the 0.01 level (2-tailed).

H40: pi = 0
H41: p l ^ O
Where pi is the correlation factor of Agile People Management Practices and
software engineer motivation.
A two-tailed Pearson correlation test was performed as shown in Table 4.50, and a
highly significant correlation was found between Agile People Management
Practices and employee motivation.
r (110) = 0.689, p < 0.01
Having the value 0.000 as the significance which is less than 0.01 proves that we can
reject the null hypothesis, which intern means that we can accept the alternative H4i.
Table 4.50 also shows a positive correlation of 0.689 which means there is a strong
positive relationship between the Agile people management practices and employee
motivation.
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4.5

Summary of the Hypothesis Testing

The following Table 4.51 summarizes the results of the correlations.
Table 4.51 Summary of Hypothesis Testing
Pearson

Significant

Correlation

value

0.643

0.000

Significant

People Management

0.689

0.000

Significant

Scrum-based Project Management

0.612

0.000

Significant

Product Delivery Management

0.567

0.000

Significant

Common Software Engineering Best

Significance

Practices Applicable to Agile

All the Agile practices which were considered in the research proved to have a
significant positive relationship with employee motivation. Compared to other Agile
practices considered in the study, the practices related to Agile People Management
process showed the strongest positive relationship with motivation.
4.6

Multiple Regression Analysis

On the basis of the results obtained indicating a direct positive relationship between
the dimensions of Agile development methodology and motivation, all the
dimensions of the research framework were assessed using multiple regression
analysis to ascertain the extent to which they explain the variance in Agile
development methodology and motivation.
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4.6.1

Regression Analysis for Independent Variables

4.6.1.1 Regression Analysis of Common Software Engineering Best Practices
Applicable to Agile and Employee Motivation
Table 4.52 Regression Analysis of Common Software Engineering Best Practices
Applicable to Agile

R

R Square Adjusted R Square Std. Error of the Estimate

,643a

.414

.408

.36899

ANOVA b
Sum

of

Model

Squares

df

Mean Square F

Sig.

1

Regression

10.377

1

10.377

000 a

Residual

14.705

108

.136

Total

25.081

109

76.214

Coefficients 3

Model
1

Unstandardized

Standardized

Coefficients

Coefficients

B

Std. Error

(Constant) 1.688

.205

Dev

.058

.509

Beta

.643

T

Sig.

8.231

.000

8.730

.000

The results shown in Table 4.52 indicate that Common Agile Development Best
Practices accounts for 41.4% (R - squared = 41.4%; R- squared (adjusted) = 40.8%).
of the variation in employee motivation. The F ratio of 76.214 (p < 0.01) indicates
the regression of these development practices and employee motivation on the
dimensions assessed, is statistically significant. Hence the null hypothesis related to
research objective 1 is rejected. Positive b value of 0.509 indicates that there is a
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positive relationship between commonly used Software Engineering Best Practices
Applicable to Agile and employee motivation and the t-test associated with b value
been significant (p < 0.05) interprets that Agile development practices make a
significant contribution to the model.
4.6.1.2 Regression Analysis of People Management Practices and Employee
Motivation
Table 4.53 Regression Analysis of People Management Practices

R

R Square Adjusted R Square Std. Error of the Estimate

,689a

.475

.470

.34908

ANOVA b
Model

Sum of Squares

df

Mean Square F

Sig.

1

Regression

11.921

1

11.921

000 a

Residual

13.160

108

.122

Total

25.081

109

97.829

Coefficients 3

Model
1

Unstandardized

Standardized

Coefficients

Coefficients

B

Std. Error Beta

T

Sig.

(Constant) V

.205

8.231

.000

product

.058

8.730

.000

0.474

.643

The results shown in Table 4.53 indicate that Agile People Management Practices
accounts for 47.5% (R - squared = 47.5%; R- squared (adjusted) = 47.0%). of the
variation in employee motivation. The F ratio of 97.829 (p < 0.01) indicates the
regression of Agile People Management Practices and employee motivation on the
dimensions assessed, is statistically significant. Hence the null hypothesis related to
research objective 4 is rejected. Positive b value of 0.474 indicates that there is a
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positive relationship between commonly used Software Engineering Best Practices
Applicable to Agile and employee motivation and the t-test associated with b value
been significant (p < 0.05) interprets that Agile development practices make a
significant contribution to the model.
4.6.1.2 Regression Analysis of People Management Practices and Employee
Motivation
Table 4.53 Regression Analysis of People Management Practices

R

R Square Adjusted R Square Std. Error of the Estimate

,689a

.475

.470

.34908

ANOVA b
Model

Sum of Squares

df

Mean Square F

3ig.

1

Regression

11.921

1

11.921

000 a

Residual

13.160

108

.122

Total

25.081

109

97.829

Coefficients 3

Model
1

Unstandardized

Standardized

Coefficients

Coefficients

B

(Constant) V
product

0.474

Std. Error Beta

T

Sig.

.205

8.231

.000

8.730

.000

.058

.643

The results shown in Table 4.53 indicate that Agile People Management Practices
accounts for 47.5% (R - squared = 47.5%; R- squared (adjusted) = 47.0%). of the
variation in employee motivation. The F ratio of 97.829 (p < 0.01) indicates the
regression of Agile People Management Practices and employee motivation on the
dimensions assessed, is statistically significant. Hence the null hypothesis related to
research objective 4 is rejected. Positive b value of 0.474 indicates that there is a
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positive relationship between Agile People Management practices and employee
motivation and the t-test associated with b value been significant (p < 0.05) interprets
that Agile People Management Practices make a significant contribution to the
model.
4.6.1.3 Regression

Analysis

for Agile

Scrum-based

Project

Management

Practices and Employee Motivation
Table 4.54 Regression Analysis of Agile Scrum-based Project Management Practices

R

R Square Adjusted R Square

Std. Error of the Estimate

,612a

.375

.38103

.369

ANOVA b
Model

Sum of Squares df

Mean Square F

3ig-

1

Regression

9.401

1

9.401

000 a

Residual

15.680

108

.145

Total

25.081

109

54.755

Coefficients 3

Model
1

Unstandardized

Standardized

Coefficients

Coefficients

B

Std. Error

(Constant) 1.786

.210

Project

.057

.461

Beta

.612

T

Sig.

8.501

.000

8.047

.000

The results shown in Table 4.54 indicate that Agile Scrum-based

Project

Management Practices accounts for 37.5% (R - squared = 47.5%; R- squared
(adjusted) = 36.9%). of the variation in employee motivation. The F ratio of 64.755
(p < 0.01) indicates the regression of Agile Scrum-based Project Management
Practices and employee motivation on the dimensions assessed, is statistically
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significant. Hence the null hypothesis related to research objective 2 is rejected.
Positive b value of 0.461 indicates that there is a positive relationship between Agile
Scrum-based Project Management Practices and employee motivation and the t-test
associated with b value been significant (p < 0.05) interprets that Agile Scrum-based
Project Management Practices make a significant contribution to the model.
4.6.1.4 Regression Analysis for Agile Product Delivery Management Practices
and Employee Motivation
Table 4.55 Regression Analysis of Product Delivery Management Practices
R

R Square Adjusted R Square Std. Error of the Estimate

,567a

.322

.316

.39680

ANOVA b
Sum

of

Model

Squares

df

Mean Square F

Sig.

1

Regression

8.076

1

8.076

000a

Residual

17.005

108

.157

Total

25.081

109

51.293

Coefficients 2

Model
1

Jnstandardized

Standardized

Coefficients

Coefficients

B

Std. Error

(Constant) 2.305

.165

product

.047

.336

Beta

.567

T

Sig.

14.007

.000

7.162

.000

The results shown in Table 4.55 indicate that Agile Product Delivery Management
Practices accounts for 32.2% (R - squared = 32.2%; R- squared (adjusted) = 31.6%).
of the variation in employee motivation. The F ratio of 51.293 (p < 0.01) indicates
the regression of Agile Product Delivery Management Practices and employee
motivation on the dimensions assessed, is statistically significant. Hence the null
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hypothesis related to research objective 2 is rejected. Positive b value of 0.336
indicates that there is a positive relationship between Agile Product Delivery
Management Practices and employee motivation and the t-test associated with b
value been significant (p < 0.05) interprets that Agile Product Delivery Management
practices make a significant contribution to the model.
4.6.2

Regression Analysis of Moderating Variables

In order to identify the dominant culture and personality types of the organizations/
individuals, the sample was partitioned into different strata. This was done after
analyzing the responses the respondent's have provided to culture/personality
dimensions that was questioned through the questionnaire.
analysis was carried out as stated below.
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Then the regression

4.6.2.1 Organization Culture
4.6.2.1.1 Regression

Analysis

of

Bureaucratic

Culture

and

Employee

Motivation
Table 4.56 Regression Analysis of Bureaucratic Culture
R

R Square Adjusted R Square Std. Error of the Estimate

.603a

.363

.335

.42849

ANOVA b
Sum
Model
1

of

Squares

df

Mean Square F

Sig.

Regression 2.408

1

2.408

,001a

Residual

4.223

23

.184

Total

6.631

24

13.115

Coefficients 3

Model
1

Unstandardized

Standardized

Coefficients

Coefficients

B

Std. Error

(Constant) .626

.773

BCul

.172

.621

Beta

.603

T

Sig.

.809

.427

3.621

.001

The results shown in Table 4.56 indicate that bureaucratic cultures accounts for
36.3% (R - squared = 36.3%; R- squared (adjusted) = 33.5%). of the variation in
employee motivation. The F ratio of 13.115 (p < 0.01) indicates the regression of
bureaucratic culture and employee motivation on the dimensions assessed, is
statistically significant. Positive b value of 0.621 indicates that there is a positive
relationship between bureaucratic cultures and employee motivation and the t-test
associated with b value been significant (p < 0.05) interprets that bureaucratic
cultures make a significant contribution to the model.
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4.6.2.1.2 Regression Analysis of Innovative Culture and Employee Motivation
Table 4.57 Regression Analysis of Innovative Culture
R

R Square Adjusted R Square Std. Error of the Estimate

.655 a

.430

.394

.37192

ANOVA b
Sum

of

Model

Squares

df

Mean Square F

Sig.

1

Regression

1.667

1

1.667

.003a

Residual

2.213

16

.138

Total

3.880

17

12.050

Coefficients 3

Model
1

Unstandardized

Standardized

Coefficients

Coefficients

B

Std. Error

(Constant) 1.491

.507

Iculture

.126

437

Beta

.655

T

Sig.

2.937

.010

3.471

.003

The results shown in Table 4.57 indicate that innovative cultures accounts for 43%
(R - squared = 43%; R- squared (adjusted) = 39.4%). of the variation in employee
motivation. The F ratio of 12.05 (p < 0.01) indicates the regression of innovative
culture and employee motivation on the dimensions assessed, is statistically
significant. Positive b value of 0.437 indicates that there is a positive relationship
between innovative cultures and employee motivation and the t-test associated with b
value been significant (p < 0.05) interprets that innovative cultures make a significant
contribution to the model.
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4.6.2.1.3 Regression Analysis of Supportive Culture and Employee Motivation
Table 4.58 Regression Analysis of Supportive Culture
R

R Square Adjusted R Square Std. Error of the Estimate

,409 a

.167

.133

.42021

ANOVA b
Sum

of

Model

Squares

df

Mean Square F

Sig.

1

Regression

.852

1

.852

.038a

Residual

4.238

24

.177

Total

5.090

25

4.826

Coefficients'

•

Model
1

Unstandardized

Standardized

Coefficients

Coefficients

B

Std. Error

(Constant) 1.822

.794

Sculture

.195

.427

Beta

.409

T

Sig.

2.295

.031

2.197

.038

The results shown in Table 4.58 indicate that supportive cultures accounts for a
relatively low percentage of the variation in employee motivation which is 16.7 % (R
- squared = 16.7%; R- squared (adjusted) = 13.3 %). The F ratio of 4.826 (p > 0.01)
indicates the regression of supportive culture and employee motivation on the
dimensions assessed, is statistically not significant. Positive b value of 0.427
indicates that there is a positive relationship between supportive cultures and
employee motivation but the t-test associated with b value not been significant (p >
0.05) interprets that supportive cultures does not make a significant contribution to
the model.
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4.6.2.2 Personality
4.6.2.2.1 Regression Analysis of Neuroticism Personality Type and Employee
Motivation
Table 4.59 Regression Analysis of Neuroticism Personality
R

R Square Adjusted R Square Std. Error of the Estimate

,253 a

.064

.52914

.001

ANOVA b
Sum

of

Model

Squares

df

Mean Square F

Sig.

1

Regression

.286

1

.286

,328a

Residual

4.200

15

.280

Total

4.486

16

1.023

Coefficients 3

Model
1

Jnstandardized

Standardized

Coefficients

Coefficients

B

Std. Error

(Constant) 4.125

1.089

Neuro

.267

-.270

Beta

-.253

T

Sig.

3.787

.002

-1.011

.328

The results shown in Table 4.59 indicate that neuroticism personality trait accounts
for a relatively low percentage of the variation in employee motivation which is 6.4
% (R - squared = 6.4%; R- squared (adjusted) = 0.1 %). The F ratio of 1.023 (p >
0.01) indicates the regression of neuroticism personality and employee motivation, is
statistically not significant. Negative b value of 0.27 indicates that there is a negative
relationship between neuroticism personality and employee motivation but the t-test
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associated with b value not been significant (p > 0.05) interprets that neuroticism
personality type does not make a significant contribution to the model.
4.6.2.2.2 Regression Analysis of Extraversion Personality Type and Employee
Motivation
Table 4.60 Regression Analysis of Extraversion Personality

R
00

R Square Adjusted R Square Std. Error of the Estimate
-.024

.036

.48746

ANOVA b
Sum

of

Model

Squares

df

Mean Square F

Sig.

1

Regression

.141

1

.141

595

452 a

Residual

3.802

16

.238

Total

3.943

17

T

Sig.

2.085

.053

.772

.452

Coefficients 3

Model
1

Unstandardized

Standardized

Coefficients

Coefficients

B

Std. Error

(Constant) 2.573

1.234

Extra

.301

.232

Beta

.189

The results shown in Table 4.60 indicate that extraversion personality trait accounts
for a very low percentage of the variation in employee motivation which is 3.6 % (R
- squared = 3.6%; R- squared (adjusted) = -0.24 %). The F ratio of 0.595 (p > 0.01)
indicates the regression of extraversion personality and employee motivation, is
statistically not significant..Positive b value of 0.232 indicates that there is a positive
relationship between extraversion personality and employee motivation but the t-test
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associated with b value not been significant (p > 0.05) interprets that extraversion
personality type does not make a significant contribution to the model.
4.6.2.2.3 Regression

Analysis

of

Conscientiousness

Personality

Type

and

Employee Motivation
Table 4.61 Regression Analysis of Conscientiousness Personality

R

R Square Adjusted R Square Std. Error of the Estimate

.309 a

.096

.072

.39780

ANOVA b
Sum

of

Model

Squares

df

Mean Square F

Sig.

1

Regression

.653

1

.653

049 a

Residual

6.172

39

.158

Total

6.824

40

4.124

Coefficients 3

Model
1

LJnstandardized

Standardized

Coefficients

Coefficients

B

Std. Error

(Constant) 2.543

.499

product

.120

243

Beta

.309

T

Sig.

5.092

.000

2.031

.049

The results shown in Table 4.61 indicate that conscientiousness personality trait
accounts for a low percentage of the variation in employee motivation which is 9.6 %
(R - squared = 9.6%; R- squared (adjusted) = 7.2 %). The F ratio of 4.124 (p > 0.01)
indicates the regression of conscientiousness personality and employee motivation, is
statistically not significant. Positive b value of 0.243 indicates that there is a positive
relationship between conscientiousness personality and employee motivation but the
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t-test associated with b value not been significant (p > 0.05) interprets that
conscientiousness personality type does not make a significant contribution to the
model.
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CHAPTER 5 : CONCLUSIONS & RECOMMENDATIONS
5.1

Conclusions

In today's fast paced world, software industry is facing an accelerated change day by
day. State of the art technology that was used to facilitate projects a few years ago
has become obsolete and presently there are requirements for high quality software
produced within compressed timelines using limited set of resources. Therefore, to
address these challenges a lot of software development organizations have adopted
new

software

development

processes

like

Agile

Software

Development

Methodology.
Motivation is the source for performance improvement which leads to productivity
gain and is said to be one of the key success factors of an organization. A motivated
workforce tends to achieve deadlines better while producing high quality output at
the same time (Hall, et al., 2008).
How Agile software development affects employee's level of motivation is the main
research idea behind this study. Author's work formulates a set of factors to measure
the extent to which Agile is practiced in organizations whereby, its effect on software
engineer's motivation is captured.
Findings of the research proves to be interesting as it shows that all four aspects
which were considered under Agile Software Development Methodology, namely
Common Software Engineering Best Practices Applicable to Agile, Scrum-based
Project Management Practices, People Management Practices and Product Delivery
Management Practices have a positive influence on software engineers' motivation.
This means using of Agile process will not only keep the organizations abreast with
latest trends in software industry but it will also enhance the motivation of software
engineers.
Based on the findings of the research objective 4 stated under section 4.4.4, strongest
positive correlation exists between Agile People Management Practices and
motivation. This means that the employees are mostly motivated by the Agile
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practices directly related to human aspects such as belonging to self organized teams,
working in collaboration with others and having to work in open work spaces.
Similarly, the research findings of the research objective 1 stated under section 4.4.1
show that there exists a significantly strong positive correlation between Agile
Development Practices and motivation.
Also the research findings of research objective 2 stated under section 4.4.2 show
that there is a strong positive correlation between Agile Scrum-based Project
Management Practices and motivation.
Results of the research objective 3 stated under section 4.4.3 show that Agile
practices

related

to

Product

Delivery

Management

such

as

having

continuous/frequent deliveries and having to accommodate changing requirement has
a minimal influence on employee motivation by indicating the weakest positive
correlation, compared to other three aspects that were considered in the study. Based
on the interview sessions conducted it was revealed that people did not like to have
frequent delivery cycles and they were reluctant to absorb changing requirement into
the development cycle.
Another interesting finding of the research is the impact that the organization culture
and individual personality types have on employee motivation. As per the results
stated under section 4.6.2 it shows that the innovative culture type has the strongest
positive impact on employee motivation.
Based on the results stated under section 4.6.3 a negative relationship could be seen
between neuroticism personality and motivation, meaning that the individuals who
have neuroticism personality could be demotivated by nature.
Concluding the results Common Software Engineering Best Practices Applicable to
Agile, Agile Scrum-based Project Management Practices, Agile Product Delivery
Management Practices and Agile People Management Practices can be identified as
motivating factors for software engineers.
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5.2

Recommendations

The main finding of this research is the positive relationship Agile Software
Development Methodology has on employee motivation. These findings can be
useful to higher management who are currently using Agile in their organizations
and for those who are going to adopt Agile in future.
Author's recommendation to higher management is to adopt Agile Software
Development Methodology as the software development process in an organization
so that employees will act motivated while the organization can have the benefit of
being up to date without being obsolete from a technological point of view.
With regard to Agile development practices it was found that the employees believed
maintaining coding standards and involving in continuous integration will reduce the
time spent on repetitive tasks which in turn will lead them to have a better work life
balance. Therefore, the author recommends the teams to actively engage in practices
like maintaining coding standards and continuous integration. Having frequent code
review sessions and enforcing guidelines to integrate code into the latest code base
would allow teams to align with these practices.
Involvement in the delivery cycle from the project initiation phase improves
collaboration within the teammates and it gives the employees a better knowledge of
other

people's

dependence

upon

their

work.

Employee

participation,

task

significance, work life balance and not involving in monotonous tasks are strong
motivational forces.
Another important observation is that, even though the employees perceived Test
Driven Development and using automated scripts as practices that will reduce the
time spent on doing routing tasks, those two practices were not much practiced in Sri
Lankan context due to the lack of expertise employees have on those concepts. The
author's recommendation to higher management is to increase the awareness/
knowledge that the employees have on these concepts so that they can be involved
greatly in technically challenging tasks and be motivated.
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As with practices related to People Management it was found that the self organizing
team concept is commonly practiced in Sri Lankan software industry and the
research findings show that it has a positive influence on motivation. Thus, it is
recommended to avoid rigid team structure, when forming teams. Also during
planning sessions the management should give the developers the opportunity to
choose the user stories that they would like to work on, giving them more autonomy
and empowerment as those two seem to be the strongest motivational factors for the
employees.
Also the management should continue to encourage the employees working in Agile
teams to work more closely with the stakeholders and the teammates in order to build
stronger relationships with each other. Since having a sense of belongingness/
supportive relationship is one of the main motivational forces, author recommends
the management to allocate enough funds for social activities to foster interpersonal
relationships to increase familiarity among teammates. Organizing these social
activities will make the employees feel that they belong to the team and it will in
return make them motivated.
The concept of having an open work space is not a common practice in Sri Lanka
due to space constraints in organizations. But during the interviews conducted it was
found that the employees like to be physically moved to one common area in order to
have more effective communication, but at the same time some people did not like
this due to their desire for privacy. Therefore, the author recommends the higher
management to co locate people in to a common cubical zone while paying close
attention to their personal space and privacy at the same time.
Regarding Scrum-based Project Management, practices like having retrospectives,
iteration meetings, Daily Scrum meetings, shorter iterations and using of burn-down
charts should be encouraged. Looking at the descriptive analysis done in section
4.3.3, using of burn-down charts seems to be a practice which is not commonly
followed in Sri Lanka. This was due to many reasons as illustrated below. This is
mainly due to the limited knowledge employees have on project tracking using burndown charts and tools used in creating these charts. In order to overcome that, the
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author recommends the management to allocate resources to do research and
development on the burn-down chart concept.
Also it was found that the burn-down charts could not be implemented due to many
other reasons as illustrated below. If the external parties dealing with the project
team are not aware of this concept and if they do not encourage the use of these
charts the organizations cannot use these charts effectively in projects. Also, if a
specific project is integrated with other projects where the project plan of that
specific project needs to be synced with the other projects' project plans, all the
projects should use uniform project tracking methods. Therefore, in such instances if
the other projects do not use burn-down charts for project tracking that specific
project would not be able to use burn-down charts even if they prefer using them.
As stated under conclusions in section 5.1 Agile practices related to Product Delivery
Management have the weakest positive relationship with motivation. Based on the
interviews it was revealed that most people did not like to have frequent delivery
cycles mostly because they perceived that it required a lot of time and effort to
integrate the code, which in turn would affect work life balance negatively. Based on
the interviews carried out it was revealed that the Quality Assurance Department had
to involve in a lot of repetitive tasks when they had to support frequent deliveries.
Similarly

the

engineers

perceived

that

having

to

accommodate

changing

requirements as a factor that could affect work life balance negatively since it
required putting up extra time to complete a task that was not being committed.
Therefore, it is recommended to define work assignments properly to avoid
confusion and redundancy of work when supporting frequent deliveries. Also it is
also recommended to allocate time and resources on automating builds and scripts.
This in turn will reduce the time spent doing repetitive work. The managers should
assess the team capacity prior to absorbing change request into the development
cycle and resources should be allocated accordingly.
Since the research findings showed that there is a negative relationship between
neuroticism personality and motivation as stated in section 4.6.2.2.1, author
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recommends to identify and conduct personality building programs for employees
who have neurotic personality types.
5.3

Research Limitations

The time limitation to collect data and to do the analysis is one of the major
limitations in this study. Due to this, the research was conducted with a relatively
small sample with an 8.3 confidence interval.
Another limitation of this study is that the entire respondents were attached to off
shore projects and also a significantly large number of the respondents were
developing web based applications. This could have had a possible biasness towards
the results.
The next limitation of the study is the number of questions that have been asked to
capture moderating variables: organization culture and personality.

In order to

properly identify, which culture an organization has or which personality an
individual has a lot of psychometric questions need to be asked. But a limited
number of questions were asked to capture these two dimensions since people resist
answering lengthy questionnaires.

5.4

Future Researches

An interesting future study would be to expand this study to other related areas and
to identify the impact of Agile on those areas, such as job satisfaction, job burnout,
job stress and job performance.
Finding out the impact Agile has on productivity and software quality would be
another important area to focus on.
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APPENDIX A
Questionnaire
Impact of Agile Software Development Methodology on Employee
Motivation
MBA in IT 2009
University of Moratuwa

Dear Participant,
My research is to identify the impact Agile Software Development Methodology has
on employee motivation. This research project is a prerequisite for completion of the
MBA.
The questionnaire is a part of the research and I would be grateful if you could spend
10-15 minutes of your valuable time in completing this questionnaire.
The success of this survey depends on your participation and the candid responses.
Please be assured that your responses will be kept strictly confidential. Individual
participants will not be identified in the analysis as only aggregated results will be
analysed and presented.
If you have any queries, please do not hesitate to contact me via email at
savindiu@gmail.com
Thank you for your participation.
Regards
Savindi Gunawardena
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Section A- Respondent's Background information
1. Number of employees in our organization:
a) Less than 50

b) 50 to 100

c) 101 to 250

d) 251 to 500

e) More than 500

2. We have been using Agile for:
a) Less than a year

b) 1 to 3 years

c) 4 to 6 years

d) More than 6 years

3. The project I am engaged is:
a) A local project with team based in Sri Lanka
b) An offshore-sourcing team with part of the team based outside Sri
Lanka
4. Number of employees in the team
a) Less than 10

b) 10 to 25

c) More than 25

5. My Project role in the team:
a)Developer

b) Quality Assurance Engineer

c)Business Analysts

d)Project Manager

e)Data Base Administrator

f) Other

6. We develop:
a) Web Applications

b) Windows applications

c) Console applications

d) Hand held/mobile applications

d) Other
7. Years of experience in the industry:
a) Less than 3

b) 3 to 5 years

c) 6 to 10 years

d) More than 10 years

8. I have been involved in other software development methodologies, other than
Agile:

a) True

b) False
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If

True,

Please

specify

Rate the following statements ( l=Strongly Disagree ,2 = Disagree , 3= Neutral, 4=
Agree, 5= Strongly Agree)
A

Agile Software Development Practices

1

As part of the Agile Process the company is following,
developers

are required

to

maintain

1

strict

coding

standards
2

In general, the code reviews (peer/Lead) are conducted
frequently, within the same iteration

3

It is a must to integrate the code written to the latest code
base, at least at the end of each day

4

Rather than having a nightly scheduled build, the
development team trigger builds whenever code is
committed to the repository

5

My

company

invests

time/money

on

improving

automation skills of employees
6

In my project the 'Build Verification Test Suite ' (
Smoke Test Suite) is 100% automated

7

Build / Deploy and Test automation is considered to be
one of the project success factors

8

Developers write unit test cases before starting actual
development

9

Developers must maintain a previously committed unit
test coverage when developing
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2

3

4

5

10

In general ,developers use metric tracking tools/code
collaboration tools

11 All project team members ,regardless of their roles
actively

participate

in

all

project

activities

from

initiation phase
12 Majority of the QA testing is carried out during
construction iterations
1

B

Human Aspects

1

Team members can take decisions for the betterment of
the release irrespective of the Lead's approval

2

Our team consists of people with high competency and
expertise and their knowledge is not limited to certain
specialized area

3

Team members collectively fights impediments
during the Sprint

4

In most cases, communication (within the team, among
teams and customers) in our project is done face-to-face

5

Team members play multiple roles within a given release
irrespective of their designation

6

We consider the Product Owner as part of the project
team and he/she is easily accessible whenever required

7

We work in a shared workspace, which consists of a
large open plan room with small work stations set up in it

8

Posters containing end user personas, project schedules
etc (Information radiators) are posted near my team area
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2

3

4

5

c

Scrum-based Project Management

1

As a practice, at the end of each iteration we have a

1

retrospective meeting where all team members of the
project participate
2

In retrospective meetings we usually discuss whether the
planned tasks were accomplished, what went well, what
was

poorly

and

how

to

incorporate

successes/improvements in future iterations
3

Retrospective meeting has helped my project team to
continuously improve the software development process

4

We usually have a planning meeting at the beginning of
each iteration in order to commit to the completion of a
set of the highest ranked Product Backlog items

5

During the Iteration Planning meeting, each

team

member sizes user stories independently without getting
influenced by others
6

Most often when committing to tasks, we take velocity
metric in to consideration rather than taking all the
prioritized tasks

7

Usually our Daily Scrum meeting takes no longer than
15 minutes

8

In Daily Scrum meetings, project team members answer
the following questions mainly than going in to greater
level of details about tasks assigned :"What did you do
since the last meeting?", "What are you going to do until
the next meeting?", "What blocks you from being more
productive?"
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9

Scrum meeting provides a daily synchronization point
for the team and allows project team

members to

identify blockers
10

The project team develops burn-down Charts and has a
clear picture about the team velocity

11

Burn-down Charts only burns down when the user story
is done

12

In my project, the iterations are time-boxed to less than
four weeks

13

Iterations/Sprints start and end on planned dates

D

Product Delivery Management

1

My project team focuses on delivering smaller, workable

1

2

3

4

5

1

2

3

4

5

piece of functionality first to the customer and then
concentrates on improving/adding further functionality
throughout the life cycle
2

In our project, we engage in frequent delivery of
software

3

We welcome changing requirements ,even late during
development

E

Motivation

1

I am involved in monotonous tasks most of the time

2

I get to work on different tasks which uses different
technologies / tools

3

Given the opportunity, I am willing to play a Lead role of
a project
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4

I, myself plan and manage my day to day activities and
duties

5

I feel that the management influences me on my decision
making

6

I feel that I am in the correct job/path, alongside a good
set of colleagues

7

Given the opportunity, I'm willing to mentor others and
provide guidance to them

8

I feel that certain teammates perceive themselves as
superior to other staff members in certain ways

9

I often have to work long hours in order to complete my
assigned tasks

10

My job requires me to work on weekends / holidays

11 It is hard for me to manage my personal commitments
with
my current job
12

Team members make decisions for themselves, in line
with established guidelines and framework, rather than
depending on Leads

13

I always get the opportunity to be involved

in

discussions/meetings where the decisions related to my
project are taken
14

I feel reluctant to question a decision made by my Lead

15

I receive enough feedback about my current versus
expected performance from my Manager
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16

My Lead gives me feedback on my work then and there
rather than waiting for the performance evaluation
discussion

17

My Lead recognizes and immediately acknowledges
desirable behavior

18

My

organization

praises

the

outstanding

performance of employees in public
19

Management notices when I am overloaded with work
and tries to offer help ( Ex- assign a co worker to
share the work load)

20

I feel that the management is biased towards certain
employees

21

I feel certain employees who have the same skill
level / experience is getting a higher pay than I am

22

I feel my organization has barriers for
progression for women employees as well as
employees from other ethnic groups

23

My teammates listen to my ideas and the ideas are valued
and respected

24

My Lead does not communicate / partially
communicate important information to other co
workers

25

I believe that my colleagues/ Managers will
not deliberately or accidentally take unfair
advantage of me

26

I handle a fair degree of stress in my current job
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27

I normally get challenging tasks which require a
lot of innovative thinking and a considerable
amount of skill/effort

28

I am being assigned new tasks before the current tasks
are finished

29

The direction/brief from my Manager/Lead is changed
frequently, which confuses me in reaching my goals

30

I , myself determine how my work is to be done

31

I feel fully responsible for the outcome of my work

32

My superiors expect that I will seek their direction
even if I know how to perform the given task
satisfactorily

33

I believe my contribution to the team has a
significant impact on the overall outcome of the
project

34

My teammates are dependent upon my work and
Therefore, I have to complete my tasks on time

35

I believe that my Lead/Manager has set up goals in par
with organization vision and also while exploiting and
improving my knowledge and talents to the maximum

F

Organization Culture

1

1

In my organization, Leadership is based on position,
authority and seniority

2

My organization has a well structured management
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hierarchy
3

Management encourages out of the box thinking and we
get rewarded for coming up with innovative ideas

4

For me to survive it is essential to be focused on
processes and outputs that never deviate from defined
standards

5

If it is clear that business needs can be met, my
Manager supports flexible schedules

6

Management is approachable and supportive when it
comes to accommodating personal issues

G

Personality

1

I tend to change my opinions about others too frequently

2

Majority of the time I tend to have an uncomfortable

1

feeling at work
3

My general preference is to work on my own

4

In general, I believe that the others have good intentions

5

I see myself as someone who generally tends to be
disorganized

6

I make plans and try to follow them as much as possible
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APPENDIX B
The following are the suggestions that came up from the people who participated in
the preliminary survey.
•

"If someone has 3 years of experience whether to check option b (1 to 3
years) or c (3 to 5 years) in question 2"

•

"Maintaining a previously committed unit test coverage and running all the
unit tests captures the same aspect, therefore, remove one question

•

"Some questions are too lengthy , make them simpler"

•

" Without putting the rating scale only in the first page , put those in other
pages as well since people might forget what the scale is "

•

"The questions asked in the personality section sound personal, change the
wording of question 1 and 2 "
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