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ABSTRACT:

The Finnish software industry is a dynamic and technologically advanced sector, comprising a
diverse mix of startups and multinational firms engaged in software development, consulting,
and IT services. Agile methodologies have become foundational to this ecosystem, widely
adopted to enhance development speed, adaptability, and customer satisfaction. However,
optimizing Agile implementation to consistently improve software quality remains a central
challenge for practitioners and researchers alike.

This thesis investigates the impact of Agile practices on software quality and customer satis-
faction within the Finnish software sector. A conceptual framework was developed around five
core dimensions: Agile testing practices ,adherence to Agile principles, iteration frequency,
test automation maturity, and customer feedback integration. Employing a quantitative, cross-
sectional research design, the study utilized a structured survey instrument targeting software
developers, QA engineers, project managers, and Agile coaches. A total of 200 valid responses
were collected and statistically analyzed using Pearson correlation and multiple linear regres-
sion to evaluate the relationships between Agile practices and key software outcomes.

The thesis is organized into five chapters. Chapter one establishes the research background
and objectives. Chapter two reviews key theoretical foundations in Agile methodology, soft-
ware quality engineering, and customer-centric development. Chapter three details the meth-
odological approach, including sampling, instrument design, and validation techniques. Chap-
ter four presents the empirical results, while chapter five discusses conclusions, practical im-
plications, limitations, and future research directions.

Findings demonstrate that Agile testing practices and high iteration frequency exert the
strongest positive influence on software quality and customer satisfaction. Automation prac-
tices and structured feedback loops also contribute meaningfully, though their impact may
vary across organizational contexts. The reliability of the instrument, tested through
Cronbach’s alpha (a = 0.700), supports the internal consistency of key measurement scales,
while statistical diagnostics confirm the robustness of the regression model.

Despite limitations such as potential self-reporting bias and the regional focus, this study pro-
vides actionable insights for software teams seeking to align Agile practices with quality assur-
ance goals. It highlights the strategic importance of continuous integration, iterative develop-
ment, and collaborative feedback mechanisms in optimizing software performance and stake-
holder satisfaction.

KEYWORDS: Agile practices, software quality, Agile testing, customer satisfaction, continuous
integration, test automation, TDD, BDD, regression analysis, quantitative research
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Introduction

This research paper presents a comprehensive quantitative study on optimizing Agile
testing practices and development strategies to enhance software quality and cus-
tomer satisfaction in the Finnish software industry. The study examines the impact of
various Agile practices on software quality outcomes and provides data-driven recom-
mendations for improving these practices. This chapter covers the background of the
study, research problem, scope and limitations, significance of the study, research ob-

jectives, and hypotheses.

1.1 Background and the aim of the study

As the software industry continues to evolve, Agile practices have gained prominence
due to their flexibility and iterative approach, which are particularly suitable for envi-
ronments characterized by rapid change and high complexity (Highsmith, 2009, p. 27).
This research aims to provide actionable insights into how these agile practices can be
optimized in the context of Finland’s software industry. Given the quantitative nature
of this research, the methodology is designed to collect and analyze data systemati-

cally, ensuring the validity and reliability of the findings (Kettunen et al., 2019, p. 30).

The quantitative approach is well-suited for this study because it allows for the testing
of hypotheses and the identification of statistically significant relationships between
key variables (Creswell, 2014, p. 155). The methodology encompasses a conceptual
framework that outlines the relationships between independent and dependent vari-
ables (Kettunen et al., 2019), the formulation of specific research hypotheses, and the
design of a survey instrument to gather data from a representative sample of IT pro-

fessionals in Finland (Edmonds & Kennedy, 2017, p. 45).
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1.2 Research Question and Objectives

The aim of this thesis work is presented in the following research question:
How can Agile testing practices and development strategies be optimized to enhance

software quality engineering in the Finnish software industry?

To address this central research question, the study pursues three specific objectives.

The objectives of this research are the following:

1. To empirically examine Agile software testing practices and development strategies

prevalent in the Finnish software industry.

2. To identify key factors influencing software quality engineering within Agile environ-

ments.

3. To provide recommendations for optimizing Agile testing practices and develop-
ment strategies to enhance software quality in the Finnish software industry based

on empirical findings.

1.4 Formulation of Research Hypotheses

The research hypotheses are formulated based on the conceptual framework and re-
search objectives. Each hypothesis has a corresponding null hypothesis (HO), which will

be tested using the data collected (Yang et al., 2023, p. 12).

A set of research hypotheses has been formulated based on the conceptual framework
and research objectives to guide the empirical analysis. These hypotheses reflect the
expected relationships between key Agile practices such as Agile testing, iteration
frequency, test automation, adherence to Agile principles, and customer feedback
integration and the outcomes of software quality and customer satisfaction. Each

hypothesis is designed to be tested using quantitative methods. A detailed
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presentation of these hypotheses, including their corresponding null formulations and
statistical testing approach, is provided in the methodological section of this
thesis. These hypotheses are designed to test the relationships between Agile
practices and the outcomes of software quality and customer satisfaction, aligning
with the research objectives. These hypotheses are designed to test the relationships
between Agile practices and the outcomes of software quality and customer

satisfaction, aligning with the research objectives.

1.4 Scope of the Study

This study is centered on optimizing Agile testing practices and development strategies
to enhance software quality and customer satisfaction within the Finnish software in-
dustry. The research primarily aims to empirically assess the current Agile practices,
identify key factors influencing software quality engineering, and provide data-driven
recommendations based on empirical findings (Khan et al., 2022, p. 331). The study
targets IT professionals from a variety of companies within Finland, including small
startups and large enterprises. These professionals, such as software developers, qual-
ity assurance engineers, and project managers, are directly involved in Agile method-

ologies.

The research specifically addresses key components of Agile practices, including the
adoption of Agile testing techniques, adherence to Agile principles, frequency of Agile
iterations, test automation, and customer feedback integration, evaluating their com-

bined effect on software quality and customer satisfaction (Khan et al., 2022, p. 330).
1.5 Limitations of the Study

The study is confined to the Finnish software industry, which may limit the
generalizability of the findings to other countries or regions with different software
development cultures, industry norms, and levels of Agile adoption (Eriksson &
Westerlund, 2019, p. 330). This geographic focus restricts the applicability of the results

to environments outside Finland.
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Although the study aims for a robust sample size, the actual response rate may be lower
than anticipated, potentially affecting the statistical power and reliability of the
findings (Saunders, Lewis, & Thornhill, 2016, pp. 25). Furthermore, reliance on
voluntary participation could introduce self-selection bias, as those with strong
opinions or significant experiences in Agile practices may be more likely to respond,

skewing the data (Robson, 2023, p. 75).

The study employs a cross-sectional research design, which gathers data at a single
point in time. This approach limits the ability to observe changes and trends in Agile
practices and their effects on software quality and customer satisfaction over time
(Creswell & Creswell, 2017, pp.12). A longitudinal approach would offer deeper insights

into how these practices evolve and their long-term impacts.

Data collection is based on self-reported questionnaires, which can introduce biases
such as social desirability bias or recall bias, potentially affecting the validity of the
results (Podsakoff et al., 2003, p. 882). Participants may provide responses that they
believe are socially acceptable or fail to accurately remember their experiences, which

could lead to skewed findings (Meckenstock, 2024, p. 15).

Agile practices are implemented differently across organizations, and the study may
not fully capture the nuances and variations in these practices (Dings@yr, Nerur, Bali-
jepally, & Moe, 2012, p. 12). This could limit the generalizability of the findings to other

contexts where Agile is practiced differently.

These limitations are important considerations when interpreting the results of the
study (Kettunen et al., 2019, p. 75). The findings and their implications will be discussed
with these constraints in mind, and recommendations for future research will be pro-
vided to address these limitations, building on the insights gained from this study. De-
spite these limitations, this research is expected to make a significant contribution to
understanding how to optimize Agile practices for improved software quality and cus-

tomer satisfaction within the Finnish software industry (Blom et al., 2017, p. 12).
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2 Literature Review

In recent years, the software industry has increasingly adopted Agile methodologies to
enhance the efficiency, flexibility, and overall quality of software development pro-
cesses (Glowbl, 2023, p.4). Agile practices, known for their iterative and incremental
approaches, have significantly transformed traditional software engineering by empha-
sizing continuous improvement, collaboration, and customer satisfaction (Kent et al.,
2001, p.3). The adoption of Agile methods in the European software industry, charac-
terized by its diverse market and regulatory environments, presents unique challenges
and opportunities for quality management and development strategies (Dings@yr et al.,

2012, p. 1213).

Agile methodologies have revolutionized the software development landscape by pro-
moting flexibility, iterative progress, and close collaboration between cross-functional
teams. Originating from the principles laid out in the Agile Manifesto (Beck et al., 2001,
p.2), these practices have been adopted globally, including in the diverse and dynamic
European software industry. The emphasis on rapid delivery, customer feedback, and
continuous improvement has rendered Agile practices particularly effective in address-
ing the challenges posed by fast-paced technological advancements and evolving mar-

ket demands (Dingsgyr et al., 2012, pp. 1215-1216).

Quality engineering, which encompasses a range of activities aimed at ensuring soft-
ware products meet specified requirements and standards, is integral to the success of
Agile methodologies (Al-Saqqga, Sawalha, & AbdelNabi, 2020, p. 99). Prior work has em-
phasized the importance of scalable digital infrastructure, such as cloud computing, in
enhancing system responsiveness and operational efficiency an aspect closely aligned
with Agile implementation in high-demand environments (Veronika & Jayathilaka,
2020). Agile testing practices such as Test-Driven Development (TDD), Continuous In-

tegration (Cl), and Automated Testing are pivotal in maintaining high-quality standards
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while accommodating frequent changes and incremental development (Hafiz & John-

son, 2008, p. 1570).

However, the implementation of Agile practices within the European context—charac-
terized by unique regulatory frameworks and market conditions—requires a nuanced
understanding of their effectiveness and optimization strategies (Daraojimba et al.,
2024, p. 32). While the existing literature predominantly offers theoretical insights and
case studies, there is a notable lack of comprehensive empirical analyses that evaluate
the actual impact of these practices on software quality engineering in the European

software industry (Merino et al., 2018, p. 166).

This literature review addresses an ongoing need to synthesize empirical evidence on
optimizing Agile testing practices and quality management strategies an area where
earlier studies, such as Gil et al. (2016), provided valuable foundational insights but did
not fully capture the complexities and advancements in modern Agile implementation.
By focusing on the European context, particularly within the Finnish software industry,
this review contributes to the broader discourse on enhancing software quality and
development efficiency through the strategic implementation of Agile methodologies

(Daraojimba et al., 2024, p. 35).

2.1 Key Concepts and Overview of Agile Methodologies

The Agile movement officially began with the publication of the Agile Manifesto in 2001
by a group of seventeen software developers. This manifesto outlined four core values
and twelve principles aimed at improving the process of software development by fo-
cusing on individuals and interactions, working software, customer collaboration, and

responding to change (Beck & Andres, 2012, p. 4).



15

Before Agile, software development was dominated by the waterfall model, which is a
linear and sequential approach. The waterfall model often led to issues such as inflexi-
bility, late-stage defect discovery, and poor alignment with customer needs due to its

rigid structure and lack of iterative feedback loops (Royce, 1970, p. 329).

The dissatisfaction with traditional methodologies led to the exploration of more flex-
ible approaches. The 1990s saw the rise of various iterative and incremental develop-
ment methods, such as Rapid Application Development (RAD) and Scrum. The formal-
ization of these methods into the Agile Manifesto marked a significant shift in software
development philosophy, emphasizing adaptability, collaboration, and customer satis-

faction (Highsmith, 2000, p. 3).

Since its inception, Agile has been widely adopted across various industries and has
evolved to include a range of frameworks and practices tailored to different project
needs. The adoption of Agile has also been facilitated by the rise of DevOps, which
integrates development and operations to enhance collaboration and streamline work-
flows. Agile practices continue to evolve, incorporating new tools and techniques to

address emerging challenges in software development (Jabbari et al., 2016, p. 130).

Agile practices refer to a set of methodologies and principles that emphasize flexibility,
collaboration, and customer-centricity in software development (Raheem & Osilaja,
2024, p. 12). Originating from the Agile Manifesto, Agile practices focus on iterative
development, where requirements and solutions evolve through the collaborative ef-
fort of self-organizing cross-functional teams (Beck et al., 2001, p. 12). Key Agile meth-
odologies include Scrum, Kanban, Extreme Programming (XP), and Lean Software De-
velopment. Agile methodologies represent a paradigm shift in software development,
moving away from traditional, sequential (waterfall) models to more flexible, iterative

approaches (Al-Sagga et al., 2020, p. 174). The most widely adopted Agile methodolo-
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gies include Scrum, Kanban, and Extreme Programming (XP). Each of these methodol-
ogies offers unique frameworks and practices tailored to enhance collaboration, re-

sponsiveness, and efficiency in software development (Al-Saqqga et al., 2020, p. 175).

Scrum is an Agile framework that facilitates teamwork and iterative progress towards
a well-defined goal. It employs fixed-length iterations called sprints, typically lasting
two to four weeks, during which a potentially shippable product increment is devel-
oped (Schwaber & Sutherland, 2020, p. 6). Scrum is one of the most popular Agile
methodologies, characterized by its focus on iterative development, self-organizing
teams, and regular feedback loops (Mahnic, 2017, p. 193). Scrum structures work into
sprints, typically lasting two to four weeks, during which specific tasks are completed
and reviewed (Schwaber & Sutherland, 2020, p. 9; Mahnic, 2017, p. 193). Key roles in
Scrum include the Product Owner, Scrum Master, and Development Team (Schwaber
& Sutherland, 2020, p. 5; livari & livari, 2022, p. 5). The Scrum framework emphasizes
the importance of daily stand-up meetings, sprint planning sessions, sprint reviews,
and retrospectives to ensure continuous improvement and alignment with project

goals (Schwaber & Sutherland, 2020, pp. 11-13).

Kanban emphasizes continuous delivery without overburdening the development
team. Work items are visualized on a Kanban board, allowing team members to track
progress and manage workflow (Anderson, 2010, pp. 15-17). Kanban, originating from
lean manufacturing principles, is a visual system for managing work as it moves through
a process (Ahmad et al., 2018, p. 98). Kanban focuses on continuous delivery without
overburdening the development team. It uses visual boards to represent the workflow,
with columns indicating different stages of the process, such as "To Do," "In Progress,"
and "Done" (Ahmad et al., 2018, p. 101). Work items are represented as cards that
move through these columns. Kanban promotes transparency, limits work in progress
(WIP), and aims to optimize workflow efficiency by identifying and addressing bottle-

necks (Anderson, 2010, pp. 22-25).
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Extreme Programming (XP) enhances software quality and responsiveness to changing
customer requirements through practices such as pair programming, test-driven devel-
opment (TDD), and continuous integration (Beck & Andres, 2012, pp. 20-21). XP is an
Agile methodology that emphasizes technical excellence and customer satisfaction. It
includes practices such as TDD, continuous integration (Cl), pair programming, and fre-
guent releases in short development cycles (Williams & Cockburn, 2018, pp. 38—39).
These practices aim to improve software quality and adaptability to evolving customer
needs. XP promotes a high level of discipline and collaboration among team members,
ensuring that the software product evolves in a robust and adaptive manner (Meck-

enstock, 2024, p. 17).

Lean Software Development aims to optimize efficiency by eliminating waste, amplify-
ing learning, and delivering value quickly (Poppendieck & Poppendieck, 2010, pp. 24).
Agile practices are grounded in four foundational principles, as articulated in the Agile

Manifesto (Beck et al., 2001, p.2):

1. Customer collaboration over contract negotiation.
2. Responding to change over following a plan.
3. Individuals and interactions over processes and tools.

4. Working software over comprehensive documentation.

2.2 Software Quality Engineering

Software quality engineering encompasses a set of practices and methodologies aimed
at ensuring that software products meet specified requirements and standards (Torkar
et al., 2019, p. 13). It involves the systematic application of engineering principles to
the design, development, testing, and maintenance of software, with a focus on quality

assurance (QA) and quality control (QC) (Kundu et al., 2021, p. 55).
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Quality assurance involves the systematic monitoring and evaluation of various aspects
of a project to ensure that standards of quality are being met. QA activities include

process audits, reviews, and validations (Juran & Godfrey, 1999, pp. 12).

Quality control refers to the activities and techniques used to achieve and maintain
product quality, such as testing, inspections, and corrective actions. QC is typically per-
formed at the end of the development cycle to identify and fix defects (Tariq et al.,

2022, p. 2).

Test-Driven Development (TDD) is a software development process in which test cases
are created to define and validate what the code should do. In TDD, tests are written

before the code and guide the development process (Beck, 2015, p. 56).

Continuous Integration (Cl) is a practice where developers frequently commit code to
a shared repository, triggering automated builds and tests. Cl aims to detect and re-
solve integration issues early in the development cycle (Fowler, 2024, p. 3). The over-
arching goal of software quality engineering is to deliver reliable, functional, and effi-
cient software products that meet or exceed customer expectations and regulatory re-

quirements.

2.3 Quality Management and Agile Software Practices

Quality management in software engineering is a critical aspect that ensures software
products meet or exceed customer expectations. It encompasses a variety of principles,
frameworks, and practices aimed at enhancing product quality and process efficiency
(ISO, 2015, p. 1; Torkar, Feldt, & Awan, 2019, p. 14). Specially, Quality management in
software development involves a set of practices and processes aimed at ensuring that
the software products meet customer requirements and are free of defects. It includes
quality planning, quality assurance, quality control, and quality improvement (I1SO

9001:2015, 2015, p. 2).
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Total Quality Management (TQM) is a management approach centered on quality,
based on the participation of all members of an organization and aiming at long-term
success through customer satisfaction (Deming, 2000, p. 23). This approach has
evolved over the years, integrating new methodologies and technologies to enhance
quality outcomes. For instance, recent studies highlight the integration of digital tools
and continuous improvement processes as critical components of modern TQM prac-

tices (Oakland, 2012, p. 45).

ISO Standards the International Organization for Standardization (ISO) provides frame-
works and standards for quality management systems, such as ISO 9001, which specify
requirements for quality management systems (ISO 9001:2015, 2015, p.2). Quality
management integrates various processes and methodologies to ensure the software
meets the desired quality standards. It encompasses planning, control, assurance, and
improvement of quality throughout the software development lifecycle (Project Man-

agement Institute, 2017, p. 289).

Six Sigma is a set of techniques and tools for process improvement. It seeks to improve
the quality of the output by identifying and removing the causes of defects and mini-

mizing variability in manufacturing and business processes (Pande et al., 2000, p. 12).

CMMI is a process-level improvement training and appraisal program. Administered by
the CMMI Institute, it is used to guide process improvement across a project, division,
or an entire organization (CMMI Institute, 2010, p. 2). CMMI defines the key elements
of an effective process, provides a framework for improvement, and is used to develop
and refine processes that improve performance. It includes best practices that address
development and maintenance activities across the software product lifecycle (CMMI

Institute, 2010, p. 2).
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Quality management in software engineering is a critical aspect that ensures software
products meet or exceed customer expectations. It encompasses a variety of principles,
frameworks, and practices aimed at enhancing product quality and process efficiency

(ISO, 2015, p. 1; Torkar, Feldt, & Awan, 2019, p. 14).

Quality assurance (QA) and quality control (QC) play vital roles in software develop-
ment, ensuring that the final product meets predefined standards and satisfies user
requirements (AltexSoft, 2023). As integral components of a broader quality manage-
ment strategy, both QA and QC contribute to the delivery of high-quality software in

Agile and traditional development environments.

Quality assurance refers to the systematic activities implemented within a quality sys-
tem to ensure that quality requirements for a product or service will be fulfilled. It is a
process-oriented approach that spans the entire software development lifecycle (SDLC),
focusing on the methodologies, standards, and processes used during development.
QA activities may include process checklists, audits, development of standardized
methods, and staff training initiatives (Juran & Godfrey, 1999, p. 2). The principal aim
of QA is to proactively prevent defects by improving the underlying development and

testing processes before errors occur (Pressman, 2005, p. 795).

In contrast, quality control is product-oriented and consists of specific activities and
techniques used to detect and correct defects after they have occurred. QC typically
takes place toward the end of the development cycle and includes testing, inspections,
and other verification activities intended to ensure that the software meets the re-
quired specifications. It involves executing the software with the intent of identifying
faults and validating the final product (Feigenbaum, 2001, p. 95; Juran & Godfrey, 1999,
p. 2.20).
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Together, QA and QC form the foundation of software quality management, particularly
in Agile contexts where continuous integration and frequent deliveries require both

proactive and reactive quality measures.

Agile practices are closely linked to quality management as they incorporate continu-
ous feedback loops, iterative development, and customer collaboration, all of which
are vital for maintaining high-quality standards in software development (Mendix,
2024; TestRail, 2024). The integration of Agile practices and quality management strat-
egies ensures that software products are not only functional and reliable but also meet
customer needs and regulatory requirements (Lépez et al., 2021, p. 2; AgileVelocity,

2023).

Agile methodologies promote iterative development, where each iteration includes
phases of planning, development, testing, and review. Continuous feedback from cus-
tomers and stakeholders helps in identifying defects early and incorporating changes

efficiently (Schwaber & Sutherland, 2020, p. 8).

Agile emphasizes collaboration among team members and stakeholders, enhancing
communication and ensuring that everyone is aligned with the project goals. This col-
laborative approach helps in identifying potential quality issues early and addressing

them promptly (Beck et al., 2001, p. 4).

Agile practices allow teams to respond to changes quickly, whether they are changes
in requirements, market conditions, or technological advancements. This flexibility en-
sures that the final product remains relevant and meets quality standards (Dingsgyr et

al., 2012, pp. 1215-1216).

By embedding quality management principles into Agile practices, software develop-

ment teams can achieve a balance between speed and quality, ensuring the delivery of
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high-quality software products that satisfy customer expectations and adhere to indus-

try standards.

2.4 Core Principles and Practices of Agile Methodologies

The core principles and practices of Agile methodologies are rooted in the Agile Mani-
festo and its twelve supporting principles, which collectively guide Agile teams toward
delivering high-quality software efficiently and effectively. Central to these principles is
customer satisfaction, achieved by delivering valuable software early and continuously.
Agile embraces welcoming change, allowing for evolving requirements even late in the
development cycle to maintain a competitive edge. Frequent delivery of working soft-
ware is encouraged, with a preference for shorter timescales to promote responsive-
ness. Collaboration between business stakeholders and developers is essential and

should occur daily throughout the project (Williams & Cockburn, 2018, p. 38).

Agile methodologies emphasize building projects around motivated individuals, offer-
ing them the support and trust needed to succeed. Face-to-face conversation is con-
sidered the most effective way to communicate within development teams. Progress
is primarily measured through working software, reinforcing the importance of tangi-
ble results. Sustainable development is promoted by maintaining a consistent work

pace indefinitely (Williams & Cockburn, 2018, p. 39).

Continuous attention to technical excellence and good design enhances agility. Simplic-
ity, defined as maximizing the amount of work not done, is a core tenet. Agile also val-
ues self-organizing teams, which are believed to produce the best architectures, re-
quirements, and designs. Finally, reflection and adjustment are encouraged through
regular intervals of team introspection, aiming to improve processes and performance

continuously (Beck et al., 2001, pp. 1-2; Williams & Cockburn, 2018, p. 39).
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2.5 Integration of Quality Management Practices within Agile Environ-

ments

Integrating quality management practices within Agile environments presents unique
challenges and opportunities (Sharma, 2023, p. 14). Agile methodologies, known for
their flexibility and iterative nature, align well with the principles of continuous im-
provement and customer focus emphasized in quality management frameworks like

TQM and Six Sigma (Sharma, 2023, p. 14).

Agile methodologies emphasize frequent delivery of working software, customer col-
laboration, and responsiveness to change (Salah, Paige, & Cairns, 2019, p. 3). Quality
management in Agile environments involves integrating QA and QC activities through-
out the development process rather than at the end (Brosseau, 2019, p. 2). This inte-
gration ensures continuous feedback and improvement, aligning with Agile principles

(Beck et al., 2001, p. 1).

Continuous Integration (Cl) involves integrating code into a shared repository several
times a day. Each integration is verified by an automated build and automated tests,
allowing teams to detect problems early (Fowler, 2006, p. 15). Cl ensures that the code-
base remains in a deployable state, facilitating frequent releases and high-quality

standards (Fowler, 2020, p. 16).

In TDD, developers write tests before writing the code. This practice ensures that the
code meets the required specifications and reduces the number of defects. TDD fosters
better design, improved code quality, and continuous integration, which are crucial for

maintaining quality in Agile environments (Kundu, Patel, & Bhatt, 2021, p. 3).

Pair programming involves two developers working together at one workstation. One

writes the code while the other reviews it. This practice improves code quality through
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continuous review and feedback, ensuring that defects are identified and fixed early
(Williams & Kessler, 2003, p. 20).

Continuous delivery extends Continues implementation by ensuring that code changes
are automatically prepared for release to production. CD ensures that the software can
be reliably released at any time, providing a faster and more efficient deployment pro-
cess, which is essential for maintaining high-quality standards in Agile environments

(Humble & Farley, 2010, p. 6).

By incorporating these Agile practices, organizations can ensure that quality manage-
ment is an integral part of the development process. This approach not only enhances
product quality but also aligns with the Agile principles of delivering value to customers,

fostering collaboration, and responding to change.

2.6 Analysis of Development Strategies that Support Agile Practices

Iterative and incremental development is a cornerstone strategy in Agile environments,
emphasizing the delivery of small, workable segments of software at regular intervals.
This approach contrasts with the traditional waterfall model, where the software is de-

veloped as a whole in sequential stages (Wrike, 2024, p. 2).

In Agile, each iteration involves a complete cycle of planning, development, testing,
and review, enabling teams to integrate feedback and make necessary adjustments
promptly (Scaled Agile Framework, 2023, p. 1). This strategy minimizes risks, as poten-
tial issues can be identified and resolved early in the development process. Iterative
development also enhances the ability to respond to changing requirements, ensuring
that the final product is more closely aligned with user needs (Larman & Basili, 2003,

p. 48).

Adaptive planning is another critical strategy in Agile environments. Unlike traditional
project management, which relies on static, long-term plans, Agile methodologies em-

ploy dynamic planning processes that are continuously updated based on new insights
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and feedback (Project Management Institute, 2013, p. 152). This approach, often re-
ferred to as rolling wave planning, allows teams to remain flexible and responsive to

changes.

Adaptive planning involves setting short-term goals that are revisited and revised at the
end of each iteration or sprint, facilitating ongoing alignment with project objectives
and stakeholder expectations (Highsmith, 2009, p. 58). The iterative nature of Agile

planning helps manage uncertainty and reduces the impact of unforeseen challenges.

Evolutionary design supports the Agile principle of accommodating change by allowing
the software design to evolve over time (Fowler, 2005, para. 2). This approach differs
from the traditional upfront design, which often proves inflexible in the face of chang-
ing requirements (Casey, 2017, p. 11). Evolutionary design involves continuously im-
proving and adapting the software architecture and codebase as new requirements

emerge and as the understanding of the problem domain deepens.

Refactoring, or the process of restructuring existing code without changing its external
behavior, is a key practice in evolutionary design (ThoughtWorks, 2012, p. 1). It ensures
that the code remains clean, efficient, and maintainable, which is crucial for accommo-

dating future changes (Fowler, 2018, p. 109).

Continuous Integration and Continuous Delivery (CI/CD)

Continuous Integration (Cl) and Continuous Delivery (CD) are essential strategies in Ag-
ile environments that facilitate frequent and reliable software releases (Humble & Far-
ley, 2010, pp. 4-6). Cl involves integrating code changes into a shared repository several
times a day, followed by automated builds and tests to detect integration issues early.
This practice helps ensure that the codebase remains stable and that defects are iden-
tified and addressed promptly (Red Hat, 2023, para. 3). Continuous Delivery extends ClI

by automating the deployment process, ensuring that the software can be released to
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production at any time. These practices reduce the risks associated with large, infre-
guent releases and enable teams to deliver value to customers more quickly and relia-

bly (Humble & Farley, 2010, p. 9).

2.7 Cross-Functional Teams

Agile methodologies advocate for cross-functional teams that encompass all the skills
necessary to deliver a complete product increment (Scaled Agile, Inc., 2023, p. 8).
Cross-functional teams enhance collaboration, streamline communication, and reduce
dependencies on external entities. This integrated approach allows team members to
work closely together, share knowledge, and collectively address challenges, leading to

more efficient and effective development processes (ProofHub, 2023, para. 5).

Cross-functional teams are also better positioned to understand and meet customer
needs, as they bring together diverse perspectives and expertise, which contributes to

faster decision-making and improved product quality (Jalali & Wohlin, 2012, p. 90).

2.8 Case Studies and Empirical Research on Effective Development Strat-

egies in Agile Projects

Spotify’s implementation of Agile methodologies provides a compelling case study of
effective development strategies. Spotify employs a unique model comprising autono-
mous squads, tribes, chapters, and guilds, each with specific roles and responsibilities.
Squads operate like mini-startups within the organization, focusing on delivering spe-
cific features or services (Scaled Agile, Inc., 2023, p. 14). Tribes consist of multiple
squads working toward a common goal, while chapters and guilds facilitate cross-squad
collaboration and knowledge sharing. This model promotes iterative development,
adaptive planning, and continuous feedback, resulting in faster delivery cycles, im-
proved product quality, and higher employee satisfaction (Kniberg & Ivarsson, 2012, pp.
2-3).
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Empirical research by Dingsgyr et al. (2012, p. 1215) examines the impact of Agile prac-
tices on project performance in the software industry. The study reveals that Agile prac-
tices such as iterative development, continuous integration, and regular feedback loops
significantly enhance project outcomes, including product quality, customer satisfac-
tion, and team productivity. The research underscores the importance of aligning de-
velopment strategies with Agile principles to achieve optimal results (Boehm & Turner,
2005, p. 33). It also highlights the need for ongoing empirical studies to refine and
adapt Agile practices to different contexts and challenges (Dingsgyr et al., 2012, p.
1220).

2.9. Conceptual Framework and Justification for Combining Dependent

Variables

The conceptual framework for this study is designed to investigate the relationships
between various Agile practices and the combined dependent variable of Software
Quality and Customer Satisfaction within the Finnish software industry (Gil et al., 2016).
The study identifies five key independent variables that are hypothesized to influence
this combined outcome. These variables include the adoption of Agile testing practices,
adherence to Agile principles, frequency of Agile iterations, level of test automation,
and the integration of customer feedback (Humble & Farley, 2010). Each of these vari-
ables represents a critical aspect of Agile methodologies that can impact the success

of software development projects.

Adoption of Agile Testing Practices ensures that software is continuously verified and
improved. Practices like Test-Driven Development (TDD), Continuous Integration (Cl),
and Behavior-Driven Development (BDD) are associated with reduced defect rates and

higher reliability (Gil et al., 2016, p. 28).

Adherence to Agile Principles, such as iterative development, collaboration, and re-

sponsiveness to change, contributes positively to quality outcomes. High alignment
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with these principles has been shown to enhance project success rates (Chow & Cao,

2008, p. 964).

Frequency of Agile Iterations refers to the regularity with which development cycles
(sprints) occur. Frequent iterations are associated with quicker identification and reso-
lution of defects, which can significantly enhance software quality (Petersen & Wohlin,
2010, p. 686). Furthermore, frequent releases allow for continuous customer feedback,

which is essential for maintaining high levels of customer satisfaction.

Test Automation plays a vital role in ensuring that software is both reliable and scalable.
Automated tests can be run frequently and consistently, providing immediate feedback
on the quality of the software. Studies have shown that companies with high levels of
test automation report significantly better software quality outcomes (Fowler & High-

smith, 2001, p. 5).

Customer Feedback Integration is the process of incorporating customer input into the
development process. Agile methodologies emphasize the importance of this feedback
loop, as it ensures that the software evolves to meet user needs. This integration di-
rectly contributes to both software quality and customer satisfaction, as products are

more likely to align with customer expectations (Lépez et al., 2021, p. 3).

Justification for Combining Dependent Variables

Combining software quality and customer satisfaction into a single dependent variable
is justified due to the interconnected nature of these two concepts, especially within
Agile environments. In Agile development, software quality is not just a technical meas-
ure but also a reflection of how well the software meets customer needs. High-quality
software that is free from defects and is user-friendly directly impacts customer satis-
faction, as users are more likely to be pleased with a product that works well and meets

their expectations (DeLone & MclLean, 2003, p. 16). Moreover, Agile practices inher-
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ently tie together the development process with customer feedback, making it practi-
cal to assess software success through a unified lens of quality and satisfaction (Seddon,

1997, p. 241; Petter, DelLone, & McLean, 2008, p. 244).

This combined dependent variable aligns with the practical goals of Agile development,
where the end goal is to deliver software that is both technically sound and well-re-
ceived by users. By using a combined measure, the study captures the holistic impact

of Agile practices on the overall success of software projects (Khalifa & Liu, 2003, p. 5).

Conceptual Framework Diagram

As a conclusion of the literature review, the author developed the conceptual frame-
work presented in Figure 1. This framework will guide the research by systematically
examining how each Agile practice contributes to the combined outcome of Software

Quality and Customer Satisfaction in the Finnish software industry.

S e P
Independent Dependent
Variables Variable
. . J

Adoption of Agile - N
Testing Practices “|  Software Quality
N . -y

Adherence to Agile
Principles

Frequency of Agile
Iterations

v

[ Customer Satisfaction]

Test Automation

Figure 1. Conceptual Framework designed by authour
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3 Methodology

This chapter details the methodology employed to investigate the optimization of Agile
testing practices and development strategies within the Finnish software industry. The
study is driven by the need to empirically validate the effectiveness of various Agile

methodologies and their impact on software quality and customer satisfaction.

3.1 Population and sample size

The population for this study consists of IT professionals working in companies within
the Finnish software industry. According to Statistics Finland (2023), there are approxi-
mately 116,630 IT companies operating in Finland, making it a significant sector within
the country's economy. The Finnish software industry is highly diverse, encompassing
a wide range of companies, from small startups to large multinational corporations
(Nylund, Kontio, & Harkke, 2023, p. 22). These companies are engaged in various as-
pects of software development, including product development, consulting, and ser-
vices. This diversity provides a rich context for studying Agile practices, as different

types of organizations may adopt and implement Agile methodologies in unique ways.

The decision to focus on IT professionals, particularly those involved in software deve-
lopment, quality assurance, and project management, is driven by the need to obtain
insights from individuals who are directly engaged with Agile methodologies (Kalenda,
Hyna, & Rossi, 2018, p. 4). These professionals play crucial roles in the software deve-
lopment lifecycle, making their experiences and perspectives invaluable for understan-
ding how Agile practices influence software quality. Additionally, targeting this popula-
tion allows the study to capture a comprehensive view of the software development
process, from initial planning and design to testing and deployment (Schwaber & Su-

therland, 2020, p. 5).

This population is particularly relevant to the research objectives, which aim to op-

timize Agile testing practices and development strategies to enhance software quality
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in the Finnish software industry. By focusing on professionals who actively participate
in these processes, the study ensures that the data collected is both relevant and ac-
tionable. Moreover, the insights gained from this population can be used to develop
practical recommendations that are grounded in the real-world experiences of those

working in the industry (Boehm & Turner, 2005, p. 32).

Furthermore, the Finnish software industry is known for its strong emphasis on inno-
vation and technology adoption, making it an ideal context for studying Agile metho-
dologies. Finland's technology sector is characterized by a high level of digital maturity,
with companies frequently adopting cutting-edge practices to maintain competitive
advantages (European Commission, 2020, p. 9). This environment is conducive to the
study’s goals, as it is likely to yield rich data on the various ways Agile practices are

implemented and their impact on software quality.

Finally, focusing on this specific population allows for a more targeted analysis of Agile
practices within a defined cultural and organizational context. By examining the expe-
riences of IT professionals in Finland, the study can provide insights that are directly
applicable to the local industry, while also contributing to the broader body of
knowledge on Agile methodologies and software quality management (Dings@yr, Nerur,
Balijepally, & Moe, 2012, p. 1216). This approach not only enhances the relevance of
the findings for Finnish companies but also adds value to the global understanding of

how Agile practices can be optimized in different environments.

To determine an appropriate sample size, the study follows established guidelines for
ensuring adequate power in statistical analyses, particularly for regression analysis. Re-
gression analysis requires a reasonably large sample size to detect significant rela-
tionships between variables, especially when multiple independent variables are invol-

ved (Field, 2018, p. 72).
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Given that the research aims to achieve a broad representation of the Finnish software
industry, the study targets approximately 500 IT professionals. Assuming a response
rate of about 30%, which is typical for online surveys in professional contexts (Fulton,
2018, p. 14), around 650 survey invitations will be distributed. This approach is ex-
pected to yield at least 195 valid responses, which is considered adequate for conduc-
ting regression analysis and other statistical tests required to evaluate the research hy-

potheses.

A non-probability convenience sampling method is employed, where survey invitations
are sent to IT professionals working in companies known to use Agile practices. This
method is suitable given the specific expertise required from respondents, as they need
to have experience with Agile methodologies to provide relevant insights. While con-
venience sampling may introduce some bias due to the non-random selection of par-
ticipants, it is a pragmatic choice given the challenges of accessing a large and varied
population within a limited time frame and resource constraints (Etikan, Musa, & Al-

kassim, 2016, p. 2).

The chosen sampling strategy aligns well with the research objectives. By focusing on
IT professionals with relevant experience in Agile practices, the study ensures that the
responses are informed by practical, real-world knowledge of the factors influencing
software quality in Agile environments. This targeted approach enhances the validity
of the findings, as it gathers data from individuals who are directly involved in the prac-

tices under investigation (Saunders, Lewis, & Thornhill, 2019, p. 296).

Furthermore, the decision to target a larger sample size, beyond the minimum required,
strengthens the generalizability of the results. A larger sample increases the likelihood
of capturing the diversity within the Finnish software industry, thus providing a more
comprehensive understanding of the impact of Agile practices on software quality (Co-

chran, 1977, p. 75).
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The sampling strategy employed in this study is well-suited to the research objectives
and hypotheses. It ensures that the data collected will be robust enough to support the
statistical analyses required, ultimately leading to meaningful and actionable insights

into optimizing Agile practices in the Finnish software industry.

3.2 Data Collection and Hypotheses

The questionnaire for this study was meticulously designed to align with the research
objectives and hypotheses, as outlined in the conceptual framework. The primary aim
was to develop a tool that could empirically assess the relationships between various
Agile practices and the combined dependent variable of software quality and customer

satisfaction within the Finnish software industry.

Research hypotheses have been formulated based on the conceptual framework and

research objectives.

Hypothesis 1 (H1): There is a statistically significant positive relationship between the
adoption of Agile testing practices and the level of software quality in the Finnish soft-
ware industry.

Null Hypothesis (HO): There is no statistically significant relationship between the
adoption of Agile testing practices and the level of software quality in the Finnish soft-

ware industry.

Hypothesis 2 (H2): The extent of Agile principles adherence in development teams pos-
itively influences the effectiveness of software quality management processes in Fin-
land.

Null Hypothesis (H0): The extent of Agile principles adherence in development teams
does not significantly influence the effectiveness of software quality management pro-

cesses in Finland.
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Hypothesis 3 (H3): Increased frequency of Agile iterations is associated with a signifi-
cant reduction in software defects within Finnish software projects.
Null Hypothesis (HO): Increased frequency of Agile iterations is not associated with a

significant reduction in software defects within Finnish software projects.

Hypothesis 4 (H4): Companies that implement high levels of test automation in Agile
environments report significantly higher software quality in Finnish software projects.
Null Hypothesis (H0): Companies that implement high levels of test automation in Ag-
ile environments do not report significantly higher software quality in Finnish software

projects.

Hypothesis 5 (H5): Agile development strategies that prioritize customer feedback
loops are positively correlated with higher customer satisfaction and software quality
outcomes in the Finnish software industry.

Null Hypothesis (HO0): Agile development strategies that prioritize customer feedback
loops are not positively correlated with higher customer satisfaction and software qual-

ity outcomes in the Finnish software industry.

The following table summarizes how the questionnaire was structured to address each

hypothesis, research objective, and associated variables.
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Mapping the Sectors to Research Objectives, Questions, and Hypotheses

Research Survey

Hypothesis  Objective Independent Variable Dependent Variable Questions

H1 Objective 1 Adoption of Agile Testing Software Quality and Q1-Q5
Practices Customer Satisfaction

H2 Objective 1 Adherence to Agile Software Quality and Q6-Q10
Principles Customer Satisfaction

H3 Objective 2 Frequency of Agile Software Quality and Q11-Q15
Iterations Customer Satisfaction

H4 Objective 2 Test Automation Software Quality and Q16-Q20

Customer Satisfaction

HS Objective 3 Customer Feedback Software Quality and Q21-Q25

Integration Customer Satisfaction

Table 1. Mapping Research Objectives, Questions and Hypotheses

The design process began by mapping each hypothesis to specific sections of the ques-
tionnaire, ensuring that all aspects of the research were comprehensively addressed.
For example, Hypothesis One, which investigates the relationship between the adop-
tion of Agile testing practices and software quality, was aligned with targeted questions
measuring relevant practices and outcomes. Each of the remaining hypotheses was
similarly linked to thematically appropriate items, allowing the questionnaire to gener-
ate data directly related to the core research questions (Fowler, 2014, p. 105). The ex-
planation and justification of each hypothesis are presented below, reflecting their

alignment with the conceptual framework and research objectives.

Hypothesis one (H1) maps directly to questions regarding Agile testing practices, focus-
ing on how these practices influence software quality. This aligns with Research Objec-

tive one, which aims to empirically examine these practices.

Hypothesis two (H2) explores the impact of adhering to Agile principles on software

guality management. The corresponding questions assess how closely teams follow
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these principles and their effects on software quality, also contributing to Research Ob-

jective one.

Hypothesis three (H3) examines the frequency of Agile iterations and their impact on
reducing software defects, which is crucial for Research Objective two that identifies

key factors influencing software quality engineering.

Hypothesis four (H4) focuses on the role of test automation in improving software qual-
ity, with questions designed to understand the effectiveness and impact of automation,

directly supporting Research Objective two.

Hypothesis five (H5) investigates how integrating customer feedback influences soft-
ware quality and customer satisfaction, supporting Research Objective three by provid-

ing recommendations for optimizing Agile practices.

The questionnaire was structured using a five-point Likert scale, ranging from "Strongly
Disagree" to "Strongly Agree," allowing respondents to express the extent of their
agreement or disagreement with each statement. This scale is widely recognized for its
effectiveness in capturing attitudes and perceptions in quantitative research (Joshi et
al., 2015, p. 397). The use of a five-point scale was particularly chosen for its ability to
balance simplicity with the richness of data, offering respondents enough options to
express their views while maintaining clarity and ease of response (DeVellis, 2017, p.

110).

In designing the questionnaire, clarity, relevance, and neutrality were prioritized to
avoid leading or biased questions. This approach is consistent with best practices in
survey design, which emphasize clear and unbiased questions to ensure data validity
and reliability (Brace, 2018, p. 72). Each question was tailored to the context of Agile
practices within the Finnish software industry, ensuring relevance and applicability of

the responses.
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To further validate the questionnaire, it was reviewed by industry experts and academ-
ics familiar with Agile methodologies and software quality management. Their feed-
back was used to refine the questions, ensuring they were both understandable and
capable of capturing the intended data. Pre-testing or pilot testing of the questionnaire
was also conducted with a small group of IT professionals to identify any ambiguities
or issues with the survey instrument, following the recommendation of Saunders et al.

(2019, p. 436) for enhancing the robustness of survey tools.

This rigorous design process aimed to ensure that the questionnaire would effectively
capture the key variables of interest, providing the data necessary to test the hypothe-

ses and achieve the research objectives.

Data Collection

The data collection for this study was conducted through a multi-channel approach,
leveraging both digital and personal networks to maximize reach and response rates.
The questionnaire was distributed primarily via online platforms, which is a widely ac-
cepted method in contemporary empirical research due to its efficiency and broad

reach (Dillman, Smyth, & Christian, 2014, p. 7).

The questionnaire was first distributed via email to IT professionals working in Finnish
software companies. Email lists were compiled from professional networks, including
LinkedIn groups focused on Agile development and software engineering. This method
was chosen for its ability to directly target individuals with relevant expertise, ensuring
that the respondents had the necessary background to provide informed answers

(Evans & Mathur, 2018, p. 117).
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LinkedIn was used as a key platform for distributing the survey, especially within groups
dedicated to Agile methodologies, software development, and IT management in Fin-
land. LinkedIn offers a highly professional environment where industry-specific groups
can be leveraged to reach a large number of relevant participants efficiently (Baltar &
Brunet, 2012, p. 57). Posts were made in these groups, accompanied by personalized

messages to encourage participation.

The questionnaire was also sent directly to companies known to adopt Agile practices.
This approach was intended to secure responses from professionals actively engaged
in Agile software development. Direct company emails were particularly effective in
reaching larger organizations where internal distribution could lead to higher partici-

pation rates (Groves et al., 2009, p. 140).

Personal contacts within the industry were leveraged to distribute the survey, with res-
pondents encouraged to share the questionnaire with their colleagues. This snowball
sampling technique is commonly used in empirical research to expand the participant
base beyond initial contacts (Goodman, 2011, p. 22). By using this approach, the study
was able to tap into broader professional networks, thereby increasing the diversity

and representativeness of the sample.

In addition to digital methods, the questionnaire was distributed through professional
associations and at industry conferences, either virtually or in person. These channels
were used to target respondents who are actively engaged in the Finnish software in-

dustry, further enhancing the reliability and relevance of the data collected.

This combination of distribution methods ensured a wide reach across various seg-
ments of the Finnish software industry, thereby increasing the likelihood of obtaining
a representative sample. Moreover, the use of multiple channels helped to mitigate
potential biases associated with any single method, contributing to the overall validity

and reliability of the study (Bryman, 2016, p. 214).
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Through this comprehensive and strategically planned data collection process, the
study was able to gather rich and diverse data, which is crucial for testing the research

hypotheses and achieving the study’s objectives.

3.3 Quantitative Data Analysis

The data analysis conducted in this study was structured to rigorously test the research
hypotheses and to examine the relationships between Agile practices and software
guality outcomes within the Finnish software industry. The methodological design also
reflects the increasing relevance of emerging technologies such as integrated digital
platforms and virtualized environments which support the iterative, flexible, and col-
laborative nature of Agile practices in dynamic and performance-critical contexts (Ve-
ronika & Jayathilaka, 2020). In line with the quantitative research design, a combination
of statistical techniques including correlation and regression analysis was applied to
ensure that the results are both robust and generalizable. These methods also support
the reliability and validity of the findings by providing empirical evidence for the hy-

pothesized associations.

This study employs a cross-sectional quantitative research design to investigate the re-
lationships between Agile practices and software quality in the Finnish software indus-
try. The data collection method involves a structured survey targeting IT professionals
in Finland, focusing on those involved in software development, quality assurance, and

project management (Lavrakas et al., 2019, p. 342).

To analyse the collected data, statistical techniques such as regression analysis and cor-
relation analysis will be used. Regression analysis is particularly suitable for this study
as it allows for the examination of the relationships between multiple independent var-

iables and a dependent variable (Montgomery, Peck, & Vining, 2012, pp. 45-47). In this
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case, regression analysis will help identify which Agile practices most significantly im-
pact software quality and customer satisfaction (Yang et al., 2023, p. 301). Additionally,
correlation analysis will be employed to explore the strength and direction of the rela-

tionships between variables (West et al., 2017,p. 89).

The use of these statistical approaches ensures that the study can provide robust, evi-
dence-based recommendations for optimizing Agile practices within the Finnish soft-
ware industry(Kettunen et al., 2019, p. 14). This design is in line with best practices for
guantitative research, where the focus is on identifying and measuring relationships

between variables to draw meaningful conclusions (Field, 2018, pp. 216—-218).

The initial phase of the data analysis involves descriptive statistics, which are used to
summarize the survey data and provide an overview of the sample characteristics. This
includes calculating measures such as the mean, median, standard deviation, and fre-
guency distributions for each variable. Descriptive statistics help to identify patterns
and trends within the data, offering a preliminary understanding of the respondents’
practices and perceptions regarding Agile methodologies and software quality (Pallant,

2020, p. 53).

To ensure the reliability of the questionnaire and assess the internal consistency of the
measurement scales, Cronbach’s alpha was calculated for each set of items represent-
ing key dimensions of Agile practices, such as the adoption of Agile testing methods
and adherence to Agile principles. A Cronbach’s alpha value exceeding 0.70 was con-
sidered acceptable, indicating that the items within each scale consistently measure
the same underlying construct (Tavakol & Dennick, 2011, p. 54). This statistical ap-

proach strengthens the trustworthiness of the survey instrument used in the study.

Following the descriptive analysis, Pearson’s correlation coefficient was employed to
assess the strength and direction of the relationships between the independent varia-

bles such as Agile testing practices and test automation and the dependent variables,
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namely software quality and customer satisfaction. This correlation analysis provided
insights into which Agile practices were most strongly associated with improved soft-
ware outcomes, thereby identifying potential areas for strategic focus and optimization

(Dancey & Reidy, 2014, p. 191).

The primary method of hypothesis testing in this study is multiple regression analysis.
This statistical technique is used to determine the extent to which the independent
variables predict the dependent variables. In this context, multiple regression analysis
allows for the examination of the combined effect of various Agile practices on soft-
ware quality and customer satisfaction. By analysing the beta coefficients, th study can
identify which practices have the most significant impact, thereby validating or refuting

the proposed hypotheses (Montgomery, Peck, & Vining, 2012, p. 56).

Regression analysis is particularly suited to this study because it allows for the control
of potential confounding variables, ensuring that the relationships identified are not
spurious but reflective of true underlying associations (Field, 2018, p. 319). For instance,
the analysis can control for variables such as company size or industry sector, which

might otherwise influence the results.

Hypothesis Testing: Each hypothesis is tested using the results from the regression ana-
lysis. For each independent variable, the study examines the p-value to determine sta-
tistical significance, typically using a threshold of 0.05. If the p-value is less than 0.05,
the null hypothesis (HO) is rejected, supporting the alternative hypothesis (H1) that
suggests a significant relationship exists (Cohen, Cohen, West, & Aiken, 2003, p. 82).
This approach ensures that the study’s findings are not only statistically significant but

also practically relevant for improving Agile practices in the software industry.

Model Diagnostics: To ensure the validity of the regression models, several diagnostic
tests are conducted. These include tests for multicollinearity (using Variance Inflation

Factor, VIF), heteroscedasticity (using Breusch-Pagan test), and normality of residuals
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(using the Shapiro-Wilk test). These diagnostics help to verify that the assumptions of
regression analysis are met, which is crucial for the reliability of the results (Hair, Black,

Babin, & Anderson, 2010, pp. 110-112).

3.4 Study Plan and Justification

The analysis begins with a thorough exploratory data analysis (EDA), which includes the
computation of descriptive statistics and the assessment of data quality. This step is
critical to ensure that the data is clean and that any outliers or missing values are ad-
dressed before proceeding to more complex analyses (Tabachnick & Fidell, 2013, pp.
123-125). Once the data is prepared, the correlation and regression analyses are con-
ducted to explore the relationships between the various Agile practices and software
quality outcomes. These methods are chosen for their ability to quantify the strength
of associations and predict the impact of multiple factors simultaneously, making them
well-suited to the study’s objective of optimizing Agile practices in the Finnish software

industry (Montgomery, Peck, & Vining, 2012, pp. 27-30).

The use of reliability analysis ensures that the questionnaire is measuring the intended
constructs consistently, thereby enhancing the validity of the findings. By integrating
these statistical techniques, the study can draw robust conclusions about which Agile
practices are most effective for improving software quality and customer satisfaction,
ultimately guiding recommendations for industry best practices (Tavakol & Dennick,
2011, p. 53; Pallant, 2020, p. 89).for industry best practices (Tavakol & Dennick, 2011,
Pallant, 2020).
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4 Results

This chapter presents the findings derived from the survey responses, which provide
insights into the demographic composition of respondents and the contextual charac-
teristics of their organizations. The survey was conducted to explore the relationships
between Agile practices and their impact on software quality and customer satisfaction
within the Finnish software industry. A total of 670 invitations were sent via email and
other professional platforms to IT professionals across Finland. Out of the 205 re-
sponses received, 200 responses were submitted within the designated timeframe and
were included in the analysis. The remaining 5 responses were excluded due to late
submissions. This resulted in a response rate of 30%, which is consistent with expecta-

tions for professional surveys of this nature (Fulton, 2018, p. 52).

The respondents represent a diverse cross-section of roles within the software devel-
opment lifecycle, spanning technical, managerial, and strategic positions. This diversity
ensures that the data collected provides a comprehensive view of Agile practices as
implemented in the Finnish software industry. The analysis begins with an overview of
general questions that outline the respondents' job roles, organizational size, Agile
methodology usage duration, and primary Agile frameworks used. These findings es-
tablish a foundation for the subsequent examination of Agile practices and their effects

on software quality outcomes.

The graphical analysis of these aspects, represented through various bar charts, pro-
vides a visual affirmation of the quantitative data, offering clear insights into the pre-
vailing Agile practices among Finnish IT professionals. The charts not only delineate the
levels of adoption and adherence to these practices but also illustrate the commitment
to integrating Agile principles deeply within organizational processes. This comprehen-
sive analysis helps in understanding the current landscape of Agile methodologies in
Finland and guides future strategies for enhanced software quality and customer sat-

isfaction.
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Job Role of the Respondent

The survey respondents represent a wide range of roles critical to Agile implementation.

As illustrated in Table 2 and Figure 2, the distribution of job roles is as follows:

Role of the organization

Cumulative
Frequency Percent Valid Percent Percent
Valid Software Developer 92 46.0 46.0 46.0
QA Engineer 42 21.0 21.0 67.0
Project Manager 25 12.5 12.5 79.5
Agile Coach 15 7.5 7.5 87.0
Other 26 13.0 13.0 100.0

Total 200 100.0 100.0

Table 2. Survey Results on Job Role Distribution of Respondents

Role of the organization

100

80

60

Frequency

40

20

Software QA Engineer Project Agile Coach Other
Developer Manager

Role of the organization

Figure 2. Distribution of Responses on Job Role Distribution of Respondents
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In the surveyed group, Software Developers constitute the largest segment, represent-
ing 46.0% (n = 92) of participants, which emphasizes their pivotal role in Agile environ-
ments. They are followed by Quality Assurance Engineers who make up 21.0% (n =42),
underscoring the importance of quality assurance in Agile methodologies. Project Man-
agers, crucial for orchestrating Agile project coordination, account for 12.5% (n = 25) of
the total. Agile Coaches, who facilitate Agile transitions, comprise 7.5% (n = 15). The
"Other" category, which includes DevOps Engineers, architects, and other specialized
roles, constitutes 13.0% (n = 26) of the participants. This distribution highlights the col-
laborative nature of Agile methodologies that benefit from the contributions of a di-
verse mix of technical and managerial roles, reflecting the methodology's focus on

quality and iterative development (Highsmith, 2009, pp. 45-46).

Organization Size

The survey responses also provide insights into the size of the organizations repre-

sented, as shown in Table 3 and Figure 3:

organization_size

Cumulative
Frequency Percent Valid Percent Percent
Valid Small 1-50 80 40.0 40.0 40.0
Medium 51-200 79 39.5 39.5 79.5
Large 201-500 35 17.5 17.5 97.0
Very Large 500 more 5 2.5 2.5 99.5
Other 1 .5 .5 100.0

Total 200 100.0 100.0

Table 3. Survey Results on Organization Size Distribution
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organization_size
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Figure 3. Distribution of Responses on Organization Size Distribution

Small organizations with 1 to 50 employees comprise the largest portion, accounting
for 40.0% (n = 80) of the respondents. They are closely followed by medium-sized or-
ganizations with 51 to 200 employees, which make up 39.5% (n = 79). Larger organiza-
tions with 201 to 500 employees represent 17.5% (n = 35) of the total, and very large
organizations with more than 500 employees constitute 2.5% (n = 5). An additional 0.5%
(n = 1) of the sample falls into the "Other" category. This distribution demonstrates
Agile methodologies' adaptability across various organizational sizes. The prevalent
representation of small to medium-sized organizations might suggest their flexibility
and quicker adaptability to Agile practices, consistent with findings from literature that
emphasize Agile's scalability across different organizational contexts (Chow & Cao,

2008, p. 964).
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Agile Methodology Usage Duration

The duration of Agile methodology usage varied across organizations, reflecting differ-

ing levels of maturity in implementation. As depicted in Table 4 and Figure 4:

experience_years

Cumulative
Frequency Percent Valid Percent Percent
Valid Less than 1 year 21 10.5 10.5 10.5
1-3 years 35 17.5 17.5 28.0
4-6 years 64 32.0 32.0 60.0
7-10 years 35 17.5 17.5 77.5
More than 10 years 45 22.5 22.5 100.0

Total 200 100.0 100.0

Table 4. Survey Results on Duration of Agile Methodology Usage

exparienca_years
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Figure 4. Distribution of Responses on Duration of Agile Methodology Usage

The distribution of experience levels among participants is as follows: individuals with

less than one year of experience account for 10.5% (n = 21) of the respondents. Those
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with 1-3 years of experience make up 17.5% (n = 35), and the largest group, comprising
those with 4-6 years of experience, represents 32.0% (n = 64). Respondents with 7-10
years of experience also make up 17.5% (n = 35), while those with more than 10 years
of experience constitute 22.5% (n = 45). This distribution indicates a healthy mix of
both relatively newer and more seasoned professionals in the field, reflecting the di-
verse levels of expertise within the Agile community. The significant number of partic-
ipants with more than four years of experience underlines the depth of practical

knowledge and the established presence of Agile methodologies in the industry.

Primary Agile Framework Used

The respondents reported the use of various Agile frameworks, as shown in Table 5 and

Figure 5:
primary_agile_framework
Cumulative
Frequency Percent Valid Percent Percent
Valid Scrum 59 29.5 29.5 29.5
Kanban 20 10.0 10.0 39.5
Extreme Programming xp 22 11.0 11.0 50.5
Lean 65 32.5 32.5 83.0
Other 34 17.0 17.0 100.0

Total 200 100.0 100.0

Table 5. Survey Results on Primary Agile Framework Used
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Figure 5. Distribution of Responses on Primary Agile Framework Used

Among the participants, the most commonly used Agile framework is Lean, utilized by
32.5% (n = 65) of respondents, reflecting its widespread adoption and versatility in var-
ious organizational settings. Scrum follows closely, with 29.5% (n = 59) of participants
reporting it as their primary Agile framework, indicating its popularity in managing

complex software development projects.

Extreme Programming (XP) is employed by 11.0% (n = 22) of the sample, showcasing
its continued relevance, particularly in enhancing software quality and responsiveness
to changing customer requirements. Kanban is used by 10.0% (n = 20), favoured for its
simplicity and efficiency in workflow management. The 'Other' category, which in-
cludes various other Agile methodologies, constitutes 17.0% (n = 34) of the responses,

highlighting the diversity of Agile practices tailored to specific organizational needs.
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The survey explored two key areas of Agile testing practices, Test-Driven Development

(TDD) and Continuous Integration (Cl), as illustrated in Table 6 and Figure 6:

Regular use of Test-Driven Development (TDD

Cumulative
Frequency Percent Valid Percent Percent

Valid  Strongly Disagree 35 17.5 17.5 17.5
Disagree 31 15.5 15.5 33.0
Neutral 56 28.0 28.0 61.0
Agree 54 27.0 27.0 88.0
Strongly Agree 24 12.0 12.0 100.0
Total 200 100.0 100.0

Table 6. Survey Results on Test-Driven Development (TDD) Usage
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Figure 6. Distribution of Responses on Test-Driven Development (TDD) Usage

The survey results depict a balanced distribution in the adoption of Test-Driven Devel-

opment among the respondents. Approximately 17.5% of the participants indicated a
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low adoption, rarely utilizing TDD in their projects, while 15.5% occasionally employ
this methodology. The largest proportion, comprising 28% of the responses, remained
neutral. Conversely, a significant 27% of respondents agree they regularly use TDD, and
12% strongly advocate for its consistent application in their projects, highlighting a
moderate yet significant embrace of TDD in aligning with contemporary Agile testing

practices aimed at enhancing early defect detection and iterative development.
Continuous Integration (Cl) Adoption

In the assessment of Continuous Integration (Cl) adoption, the distribution of re-
sponses highlights diverse levels of agreement among the survey participants. A sub-

stantial portion, 28.0% (n = 56), remains neutral, reflecting a significant ambiguity or

varied experience with Cl practices (refer the Table 7 and Figure 7).

testing_ci_adoption

Cumulative
Frequency Percent Valid Percent Percent
Valid Strongly Disagree 19 9.5 9.5 9.5
Disagree 32 16.0 16.0 25.5
Neutral 56 28.0 28.0 53.5
Agree 55 27.5 27.5 81.0
Strongly Agree 38 19.0 19.0 100.0

Total 200 100.0 100.0

Table 7. Survey Results on Continuous Integration (Cl) adoption
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Figure 7. Distribution of Responses on Continuous Integration (Cl) adoption

Those in agreement that Cl is beneficial comprise 46.5% of the sample, split between
27.5% (n =55) agreeing and 19.0% (n = 38) strongly agreeing, indicating a robust recog-
nition of Cl's importance in enhancing development workflows. Conversely, 25.5% of
respondents express reservations about CI, with 16.0% (n = 32) disagreeing and 9.5%
(n = 19) strongly disagreeing, which might suggest challenges in implementation or a
lack of perceived benefits from Cl within their organizational context. This distribution
underscores the mixed perceptions of Cl's effectiveness in the Agile methodologies

adopted by the surveyed organizations.

Behavior-Driven Development (BDD) Usage

The survey results indicate a notable variance in the adoption levels of Behavior-Driven
Development among participants. A moderate number of respondents, amounting to
26.5% and 34.5%, respectively, indicated lower engagement levels (rated as 1 and 2 on
the scale), suggesting a hesitancy or contextual inapplicability in their current work-

flows (refer the Table 8 and Figure 8).
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testing_bdd_practice
Cumulative

Frequency Percent Valid Percent Percent
Valid Strongly Disagree 53 26.5 26.5 26.5
Disagree 69 34.5 34.5 61.0
Neutral 45 22.5 22.5 83.5
Agree 21 10.5 10.5 94.0
Strongly Agree 12 6.0 6.0 100.0
Total 200 100.0 100.0

Table 8. Survey Results on Adoption levels of Behavior-Driven Development among
participants

testing_bdd_practice
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Figure 8. Distribution of Adoption levels of Behavior-Driven Development among

participants

Conversely, the largest group, representing 22.5% of participants, strongly embraced
BDD practices (rated as 4), aligning with Agile's emphasis on communication and col-

laboration between developers, testers, and business professionals.
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The adoption of BDD, as depicted in the graphical representation, underscores a signif-
icant inclination towards integrating these practices in varying degrees within the re-

spondents' organizations (refer the Table 8 and Figure 8).

Agile Automation Extent

The extent of automation in Agile practices presented a more definitive trend, with the
majority of respondents reporting moderate to high levels of automation. Specifically,
29.5% of the participants indicated a high adoption rate (rated as 4), while 34.0% con-
firmed they are fully integrating automation into their Agile processes (rated as 5).
These findings suggest a robust inclination towards leveraging automation tools to en-
hance efficiency and effectiveness in Agile environments, reflecting the increasing reli-
ance on technology to streamline development processes and improve delivery

speeds(refer the Table 9 and Figure 9).

testing_automation_extent

Cumulative
Frequency Percent Valid Percent Percenl
Valid Strongly Disagree 25 12.5 12.5 12.5
Disagree 27 13.5 13.5 26.0
Neutral 59 29.5 29.5 55.5
Agree 68 34.0 34.0 89.5
Strongly Agree 21 10.5 10.5 100.0

Total 200 100.0 100.0

Table 9. Survey Results on the extent of automation in Agile practices
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Figure 9. Distribution of the extent of automation in Agile practices

Agile Practice Review Frequency

The frequency of Agile practice reviews among the surveyed professionals showed a
balanced distribution across the scale. While a smaller segment of respondents (9.0%)
indicated infrequent reviews, a significant proportion highlighted more regular review
practices, with 26.5% conducting reviews frequently (rated as 4) and another 26.5%
ensuring reviews are a consistent part of their Agile routine (rated as 5). This distribu-
tion points to a conscious effort within organizations to continually assess and refine
their Agile methodologies, ensuring they remain dynamic and responsive to project

needs and outcomes (refer the Table 10 and Figure 10).
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testing_practice_review

Cumulative
Frequency Percent Valid Percent Percent
Valid  Strongly Disagree 18 9.0 9.0 9.0
Disagree 16 8.0 8.0 17.0
Neutral 62 31.0 31.0 48.0
Agree 51 255 25.5 73.5
Strongly Agree 53 26.5 26.5 100.0

Total 200 100.0 100.0

Table 10. Survey Results on the frequency of Agile practice reviews
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Figure 10. Distribution of the frequency of Agile practice reviews

4.2 Customer Collaboration in Agile

Exploring the principle of customer collaboration, a core tenant of Agile methodologies,
the responses reflected a strong adherence to this practice. The majority of respond-
ents (36.0%) frequently prioritize customer collaboration over rigid contract adherence
(rated as 4), and a substantial 16.0% view it as an integral and unwavering practice

(refer the Table 11 and Figure 11).
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principles_customer_collaboration
Cumulative

Frequency Percent Valid Percent Percent
Valid  Strongly Disagree 17 8.5 8.5 8.5
Disagree 24 12.0 12.0 20.5
Neutral 55 27.5 27.5 48.0
Agree 72 36.0 36.0 84.0
Strongly Agree 32 16.0 16.0 100.0
Total 200 100.0 100.0

Table 11. Survey Results on the Exploring the principle of customer collaboration
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Figure 11. Distribution of the Exploring the principle of customer collaboration

Iterative Feedback in Agile

Regarding the adoption of iterative feedback principles, the distribution of responses
provides a detailed insight into its acceptance among the participants. A significant pro-
portion, 33.5% (n = 67), remain neutral, suggesting varying degrees of familiarity or

implementation success with these principles within their workflows.
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Those affirming the value of iterative feedback, summing up to 37% of the sample, are
divided between those who agree (27.5%, n = 55) and strongly agree (9.5%, n = 19),
reflecting a positive acknowledgment of its benefits in enhancing Agile practices (refer

the Table 12 and Figure 12).

principles_iterative_feedback

Cumulative
Frequency Percent Valid Percent Percent
Valid Strongly Disagree 25 12.5 12.5 12.5
Disagree 34 17.0 17.0 29.5
Neutral 67 335 33.5 63.0
Agree 55 27.5 27.5 90.5
Strongly Agree 19 9.5 9.5 100.0

Total 200 100.0 100.0

Table 12. Survey Results on the adoption of iterative feedback principles
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Figure 12. Distribution of the adoption of iterative feedback principles
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A combined 29.5% of the respondents express reservations, with 17% (n = 34) disa-
greeing and 12.5% (n = 25) strongly disagreeing, possibly indicating challenges or skep-
ticism regarding the effectiveness of iterative feedback in their specific Agile environ-
ments. This spread underscores the varied perceptions and potential hurdles in fully

leveraging iterative feedback principles in Agile methodologies.

Adoption of team self-organization principles

The data on the adoption of team self-organization principles reveals a diverse spec-
trum of acceptance and application among the participants. A plurality, 37.5% (n = 75),
remains neutral, indicating either ambiguity in their perception or a balanced view on
the effectiveness of self-organization within Agile frameworks. Meanwhile, 38% collec-
tively acknowledge the value of self-organization, with 27.5% (n = 55) agreeing and 10.5%
(n=21) strongly agreeing that self-organization is a beneficial practice in Agile environ-
ments. On the other hand, 24.5% of respondents express dissent, with 12% (n = 24)
disagreeing and an equal 12.5% (n = 25) strongly disagreeing, suggesting scepticism or
challenges in implementing or observing positive outcomes from self-organizing teams.
This distribution underscores the complex dynamics and varied effectiveness of self-
organization principles across different organizational contexts as illustrated in Table 13

and Figure 13.

principles_team_self_organization

Cumulative
Frequency Percent Valid Percent Percent
Valid  Strongly Disagree 25 12.5 12.5 12.5
Disagree 24 12.0 12.0 24.5
Neutral 75 37.5 37.5 62.0
Agree 55 27.5 27.5 89.5
Strongly Agree 21 10.5 10.5 100.0

Total 200 100.0 100.0

Table 13. Survey Results on data on the adoption of team self-organization principles
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Figure 13. Distribution of the team self-organization principles

Commitment to frequent delivery

Data shows a commitment to frequent delivery, with 31.5% of respondents frequently

adhering (level 3) to this practice, while 24.5% strongly agree (level 5) that they con-

sistently practice frequent deliveries as illustrated in Table 14 and Figure 14.

principles_frequent_delivery

Cumulative
Frequency Percent Valid Percent Percent
Valid  Strongly Disagree 45 22.5 22.5 22.5
Disagree 63 31.5 31.5 54.0
Neutral 49 24.5 24.5 78.5
Agree 22 11.0 11.0 89.5
Strongly Agree 21 10.5 10.5 100.0

Total 200 100.0 100.0




61

Table 14. Survey Results on data on the adoption of team self-organization principles
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Figure 14. Distribution of adoption of team self-organization principles

This aligns with Agile's emphasis on short, iterative cycles that aim to provide continu-

ous progress and regular feedback loops.

Continuous Improvement

Continuous improvement is a critical aspect of Agile that sees substantial adherence,
with 27% of participants strongly agreeing (level 5) that they continuously seek ways
to improve their processes, complemented by another 26% who agree (level 4). This
suggests that continuous improvement is embedded in the culture of most Agile teams,
ensuring ongoing enhancements in process and product quality as illustrated in Table

15 and Figure 15.
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principles_continuous_improvement

Cumulative

Frequency Percent Valid Percent Percent
Valid Strongly Disagree 31 15.5 15.5 15.5
Disagree 39 19.5 189.5 35.0
Neutral 52 26.0 26.0 61.0
Agree 54 27.0 27.0 88.0
Strongly Agree 24 12.0 12.0 100.0

Total 200 100.0 | 100.0

Table 15. Survey Results on Continuous improvement
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Figure 15. Distribution of Continuous improvement

Biweekly Iteration Frequency

Regarding the frequency of biweekly iterations, the responses suggest a balanced im-
plementation, with 25.5% of respondents frequently conducting iterations biweekly
(level 3) and 29.5% agreeing (level 4) they maintain this schedule consistently. Regular
iterations are fundamental to Agile's framework, supporting rapid adaptability and it-

erative feedback as illustrated in Table 16 and Figure 16.
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iterations_frequency_biweekly

Cumulative
Frequency Percent Valid Percent Percent
Valid Strongly Disagree 31 15.5 15.5 15.5
Disagree 29 14.5 14.5 30.0
Neutral 51 25.5 25.5 55.5
Agree 59 29.5 29.5 85.0
Strongly Agree 30 15.0 15.0 100.0

Total 200 100.0 100.0

Table 16. Survey Results on frequency of biweekly iterations
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Figure 16. Distribution of frequency of biweekly iterations

Regarding the frequency of biweekly iterations, the responses suggest a balanced im-
plementation, with 25.5% of respondents frequently conducting iterations biweekly

(level 3) and 29.5% agreeing (level 4) they maintain this schedule consistently. Regular
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iterations are fundamental to Agile's framework, supporting rapid adaptability and it-

erative feedback.

These findings highlight a robust alignment with Agile principles among the surveyed
professionals. The use of a Likert scale ranging from "Strongly Disagree" to "Strongly
Agree" effectively captures the extent of agreement and the practical application of
these principles, demonstrating a strong commitment to the Agile methodologies

across various organizational contexts.

The frequency of scope adjustment within Agile iterations

The frequency of scope adjustment within Agile iterations shows a notable inclination

towards flexibility, a cornerstone of Agile methodologies as illustrated in Table 17 and

Figure 17.
iterations_scope_adjustment
Cumulative
Frequency Percent Valid Percent Percent
Valid Strongly Disagree 39 19.5 19.5 19.5
Disagree 48 24.0 24.0 43.5
Neutral 55 27.5 27.5 71.0
Agree 31 15.5 15.5 86.5
Strongly Agree 27 13.5 13.5 100.0
Total 200 100.0 100.0

Table 17. Survey Results on scope adjustment within Agile iterations

A significant 27.5% of respondents often adjust their project scopes, indicating a mod-
erate embrace of Agile's adaptability. However, only 15.5% engage in continuous scope

adjustment, suggesting some resistance or challenges in fully integrating this practice.
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Figure 17. Distribution of adjustment within Agile iterations

Planning Meetings in Agile Iterations

Planning meetings, essential for effective sprint management, appear to be well-inte-
grated, with 31.0% of professionals frequently conducting these sessions. Interestingly,
a higher 27.5% do so occasionally, reflecting varied implementation levels across or-
ganizations. Only 6.5% reported continuous planning meetings, underscoring potential

areas for enhancing regular communication and coordination (Table 18 and Figure 18

present the relevant data).
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iterations_planning_meetings

Cumulative

Frequency Percent Valid Percent Percent
Valid Strongly Disagree 41 20.5 20.5 20.5
Disagree 55 27.5 27.5 48.0
Neutral 62 31.0 31.0 79.0
Agree 29 14.5 14.5 93.5
Strongly Agree 13 6.5 6.5 100.0

Total 200 100.0 100.0

Table 18. Survey Results on planning meetings in Agile Iterations
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Figure 18. Distribution of planning meetings in Agile Iterations
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Conduct of Retrospectives in Agile Iterations

Retrospectives are critical for continuous improvement, yet the data shows a diverse

approach to their conduct as illustrated in Table 19 and Figure 19.

iterations_retrospective_conduct

Cumulative

Frequency Percent Valid Percent Percent
Valid Strongly Disagree 62 31.0 31.0 31.0
Disagree 56 28.0 28.0 59.0
Neutral 41 20.5 20.5 79.5
Agree 24 12.0 12.0 91.5
Strongly Agree 17 8.5 8.5 100.0
Total 200 100.0 100.0

Table 19. Survey Results on continuous improvement retrospectives

Retrospectives are critical for continuous improvement, yet the data shows a diverse
approach to their conduct. While 33.5% of respondents conduct retrospectives often,
suggesting a proactive approach to learning and development, 20% rarely engage in

this practice, which may indicate missed opportunities for feedback and improvement.
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Figure 19. Distribution of continuous improvement retrospectives
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Defect Identification in Agile Iterations

The distribution of responses regarding the effectiveness of Agile iterations in defect

identification shows mixed opinions among participants (Table 20 and Figure 20 pre-

sent the relevant data).

iterations_defect_identification

Cumulative
Frequency Percent Valid Percent Percent

Valid Strongly Disagree 19 9.5 9.5 9.5
Disagree 32 16.0 16.0 25.5
Neutral 54 27.0 27.0 52.5
Agree 50 25.0 25.0 77.5
Strongly Agree 45 22.5 22.5 100.0
Total 200 100.0 100.0

Table 20. Survey Results on the effectiveness of agile iterations in defect identification
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Distribution of the effectiveness of agile iterations in defect identification
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The distribution of responses regarding the effectiveness of Agile iterations in defect
identification shows mixed opinions among participants. While a significant 47.5% col-
lectively acknowledge the positive impact, with 25% (n = 50) agreeing and 22.5% (n =
45) strongly agreeing that frequent Agile iterations aid in defect identification, a con-
siderable proportion remains skeptical or indifferent. Specifically, 25.5% (n = 51) of re-
spondents disagree (16%, n = 32) or strongly disagree (9.5%, n = 19) with the assertion
that iterations facilitate better defect spotting. Additionally, 27% (n = 54) of the partic-
ipants remain neutral, reflecting either uncertainty about the effectiveness of Agile it-
erations in identifying defects or balanced views based on their experiences. This range
of responses highlights the variability in how Agile practices are perceived or imple-

mented across different projects or organizational environments.

4.3 Test Automation Coverage

The response distribution to the survey on "automation test coverage" reveals varied
perspectives among participants. A substantial 55.5% expressed reservations about the
effectiveness of automated testing, with 31.0% (n = 62) disagreeing and 24.5% (n = 49)

strongly disagreeing with its efficacy as illustrated in Table 21 and Figure 21.

automation_test_coverage

Cumulative
Frequency Percent Valid Percent Percent
Valid Strongly Disagree 49 24.5 24.5 24.5
Disagree 62 31.0 31.0 55.5
Neutral 48 24.0 24.0 79.5
Agree 22 11.0 11.0 90.5
Strongly Agree 19 9.5 9.5 100.0

Total 200 100.0 100.0

Table 21. Survey results on automation test coverage
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Figure 21. Distribution of continuous automation test coverage

In contrast, a smaller segment of the sample, totaling 20.5%, recognizes the benefits,
where 11.0% (n = 22) agree and 9.5% (n = 19) strongly agree that automation contrib-
utes positively to test coverage. Moreover, 24.0% (n = 48) of the respondents remained
neutral, suggesting either ambivalence towards or insufficient experience with auto-

mated testing to form a definitive opinion.

These findings indicate a polarization in perceptions regarding the role of automation
in enhancing testing efficiency within Agile frameworks, pointing to potential areas for

improvement in its application or perception across the industry.
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Cl Integration in Test Automation

The survey data on "automation ci integration" demonstrates a significant divergence

in perceptions among respondents as illustrated in Table 22 and Figure 22.

automation_ci_integration

Cumulative
Frequency Percent Valid Percent Percent
Valid  Strongly Disagree 48 24.0 24.0 24.0
Disagree 66 33.0 33.0 57.0
Neutral 48 24.0 24.0 81.0
Agree 21 10.5 10.5 91.5
Strongly Agree 17 8.5 8.5 100.0

Total 200 100.0 100.0

Table 22. Survey results automation Cl integration
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Figure 22. Distribution of automation Cl integration
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A majority, 57.0%, do not view the integration of continuous integration (Cl) automa-
tion favorably, with 33.0% (n = 66) disagreeing and 24.0% (n = 48) strongly disagreeing

with its effectiveness.

Moreover, 19.0% acknowledge its positive impact, with 10.5% (n = 21) agreeing and
8.5% (n=17) strongly agreeing that Cl automation effectively integrates into their work-
flows. Neutral responses were given by 24.0% (n = 48) of participants, indicating either
ambivalence towards the impact of Cl automation or a lack of sufficient interaction to

form a strong opinion.

These insights highlight a notable scepticism about the effectiveness of Cl automation
in enhancing development processes, suggesting areas where further education or im-

proved implementation strategies might bridge the gap in acceptance and efficacy.
Effectiveness of maintenance and updates in test Automation

Responses to the survey on "automation maintenance update" show a range of opin-
ions about the effectiveness of maintaining and updating automation systems in Agile

environments (refer to Table 23 and Figure 23.

automation_maintenance_update

Cumulative
Frequency Percent Valid Percent Percent
Valid Strongly Disagree 41 20.5 20.5 20.5
Disagree 61 30.5 30.5 51.0
Neutral 45 22.5 22.5 73.5
Agree 32 16.0 16.0 89.5
Strongly Agree 21 10.5 10.5 100.0

Total 200 100.0 100.0

Table 23. Survey results in automation effectiveness of Cl integration
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Figure 23. Distribution of automation effectiveness of Cl integration

More than half of the respondents expressed scepticism, with 30.5% (n = 61) disagree-
ing and 20.5% (n = 41) strongly disagreeing about the efficacy of these updates. How-
ever, 26.5% of participants recognized their value, with 16.0% (n = 32) agreeing and
10.5% (n = 21) strongly agreeing that maintenance updates enhance automation pro-
cesses. Additionally, 22.5% (n = 45) of respondents remained neutral, suggesting either
varied experiences or insufficient information to decide. This distribution indicates a
critical need for clearer communication and perhaps more consistent results from au-

tomation updates to increase confidence among Agile practitioners.
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Effort Reduction through Test Automation

The survey responses on the impact of automation in reducing manual effort in Agile

settings show mixed feelings among participants as shown in Table 24 and Figure 24.

automation_manual_effort_reduction

Cumulative
Frequency Percent Valid Percent Percent
Valid Strongly Disagree 21 10.5 10.5 10.5
Disagree 70 35.0 35.0 45.5
Neutral 48 24.0 24.0 69.5
Agree 34 17.0 17.0 86.5
Strongly Agree 27 13.5 13.5 100.0

Total 200 100.0 100.0

Table 24. Survey results impact of automation in reducing manual effort in Agile set-
tings

automation_manual_effort_reduction
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Figure 24. Distribution of impact of automation in reducing manual effort in Agile

settings
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A significant portion, 45.5%, expressed skepticism about automation's effectiveness in
lessening manual labor, with 35.0% (n = 70) disagreeing and 10.5% (n = 21) strongly
disagreeing. On the other side, 30.5% acknowledged a positive impact, with 17.0% (n
=34) agreeing and 13.5% (n = 27) strongly agreeing that automation effectively reduces
manual efforts. Neutral responses were given by 24.0% (n = 48) of the participants,
indicating ambivalence or varied experiences with automation's role in reducing man-
ual workload. These results highlight the ongoing debate and varying experiences re-

garding the efficiency gains attributed to automation in Agile practices.

Test Automation Monitoring and Effectiveness

The distribution of responses on the effectiveness of monitoring automation in Agile

methodologies reveals a broad spectrum of opinions (see Table 25 and Figure 25).

automation_effectiveness_monitoring

Cumulative
Frequency Percent Valid Percent Percent
Valid  Strongly Disagree 10 5.0 5.0 5.0
Disagree 61 30.5 30.5 35.5
Neutral 69 345 34.5 70.0
Agree 35 17.5 17.5 87.5
Strongly Agree 25 12.5 12.5 100.0

Total 200 100.0 100.0

Table 25. Survey results impact of responses on the effectiveness of monitoring auto-

mation
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automation_effectiveness_monitoring
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Figure 25. Distribution of impact of responses on the effectiveness of monitoring

automation

The data shows that a considerable percentage of participants, 35.5%, hold reserva-
tions about the efficacy of automation monitoring, with 30.5% (n = 61) disagreeing and
5.0% (n = 10) strongly disagreeing. Conversely, a combined 30.0% see positive benefits,
with 17.5% (n = 35) agreeing and 12.5% (n = 25) strongly agreeing that automation
significantly enhances monitoring effectiveness. The largest group, 34.5% (n = 69), re-
mains neutral, possibly reflecting varied experiences or uncertainty about the tangible
benefits of automation in monitoring tasks within Agile frameworks. This diversity in
views underscores the complexity and varying success rates of implementing effective

automation monitoring systems in Agile environments.
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Test Automation customer feedback into the development process

The integration of customer feedback into the development process appears to be a
well-adopted practice, with around 34% of respondents agreeing that they regularly
incorporate feedback. This practice is essential for aligning product development with
customer expectations and Agile's adaptive principles. However, the data shows a sig-
nificant 22% of participants remaining neutral, possibly indicating varied implementa-
tion of this practice across projects or within different organizational cultures as illus-

trated in Table 26 and Figure 26.

feedback_regular_incorporation

Cumulative
Frequency Percent Valid Percent Percent
Valid Strongly Disagree 17 8.5 8.5 8.5
Disagree 35 17.5 17.5 26.0
Neutral 45 22.5 22.5 48.5
Agree 68 34.0 34.0 82.5
Strongly Agree 35 17.5 17.5 100.0

Total 200 100.0 100.0

Table 26. Survey results of the integration of customer feedback into the development

process
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Figure 26. Distribution of the integration of customer feedback into the development

process

Feature Prioritization Based on Customer Feedback

Feature prioritization based on customer input shows a strong inclination towards
agreement among the participants, with the largest segment (around 31%) agreeing

that they prioritize features effectively based on customer feedback.

This is critical for maintaining relevance and competitive edge in product development.
The strong agreement (15%) further emphasizes a dedicated approach to integrating
customer insights into the planning and development phases refer to Table 27 and Fig-

ure 27.
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feedback_feature_prioritization

Cumulative

Frequency Percent Valid Percent Percent
Valid Strongly Disagree 18 9.0 9.0 9.0
Disagree 39 19.5 | 19.5 28.5
Neutral 50 25.0 25.0 53.5
Agree 63 31.5 31.5 85.0
Strongly Agree 30 15.0 15.0 100.0

Total 200 100.0 100.0

Table 27. Survey results of the Feature prioritization based on customer input and pri-
oritize features

feedback_feature_prioritization
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Figure 27. Distribution of the Feature prioritization based on customer input and

prioritize features

Customer Communication

The distribution of responses regarding the effectiveness of customer communication

in Agile frameworks illustrates a diverse range of perceptions among the participants.
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A significant 46.5% of the respondents view customer communication positively, with
30.5% agreeing and 16.0% strongly agreeing on its effectiveness. However, a notable
28.5% of participants express reservations, with 21.0% disagreeing and 7.5% strongly

disagreeing about the efficacy of communication practices.

The largest segment, 25.0% of respondents, remains neutral, indicating ambivalence
or mixed experiences regarding the impact of customer communication strategies in
Agile settings. This spread of opinions highlights the varied outcomes and experiences
organizations face when engaging in customer communication within Agile methodol-

ogies as illustrated in Table 28 and Figure 28.

feedback_customer_communication

Cumulative

Frequency Percent Valid Percent Percent
Valid Strongly Disagree 15 7.5 7.5 7.5
Disagree 42 21.0 21.0 28.5
Neutral 50 25.0 25.0 53.5
Agree 61 30.5 30.5 84.0
Strongly Agree 32 16.0 16.0 100.0
Total 200 100.0 100.0

Table 28. Survey results of the responses regarding the effectiveness of customer com-

munication
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Figure 28. Distribution of the responses regarding the effectiveness of customer

communication

Feedback Loops and Satisfaction Analysis

Establishing robust feedback loops is fundamental in Agile practices, and the survey
illustrates that 32% of respondents agree they have established effective feedback
mechanisms. This facilitates continuous improvement and adaptability—a core Agile

tenet (see Table 29 and Figure 29).

feedback_loops_establishment

Cumulative

Frequency Percent Valid Percent Percent
Valid  Strongly Disagree 19 9.5 9.5 9.5
Disagree 46 23.0 23.0 32.5
Neutral 52 26.0 26.0 58.5
Agree 64 32.0 32.0 90.5
Strongly Agree 19 9.5 9.5 100.0

Total 200 100.0 100.0
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Table 29. Survey results of the established effective feedback mechanisms

feedback_loops_establishment
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Disagree

feedback_loops_establishment

Figure 29. Distribution of the established effective feedback mechanisms

4.4 Feedback Loops and Satisfaction Analysis

In terms of analysing customer satisfaction, a substantial 35% agree that they conduct
thorough analyses, which is vital for iterative improvements and customer retention

strategies.

These insights highlight a general trend towards embracing Agile principles, particularly
in the realms of test automation and customer feedback integration, albeit with varying
degrees of adoption and effectiveness across the surveyed group. This variability un-
derscores the importance of tailored approaches to Agile practices to suit specific pro-

ject needs and organizational contexts as illustrated in Table 30 and Figure 30.
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feedback_satisfaction_analysis

Cumulative
Frequency Percent Valid Percent Percent
Valid Strongly Disagree 19 9.5 9.5 9.5
Disagree 42 21.0 21.0 30.5
Neutral 55 27.5 27.5 58.0
Agree 70 35.0 35.0 93.0
Strongly Agree 14 7.0 7.0 100.0

Total 200 100.0 100.0

Table 30. Survey results of the analysis of customer satisfaction
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Figure 30. Distribution of the analysis of customer satisfaction
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4.5 Quantitative Analysis: Testing Hypotheses and Exploring Relation-

ships in Agile Practices and Software Quality Outcomes

Reliability Analysis

The reliability of the questionnaire was assessed using Cronbach's alpha to evaluate
the internal consistency of items related to customer feedback. Cronbach’s alpha val-
ues of 0.7 or above are generally considered acceptable to demonstrate reliability (Pal-
lant, 2020, p. 99). However, values substantially below this threshold suggest inconsist-

encies in how well the items measure the intended construct.

The reliability of the survey instrument was rigorously assessed through the use of
Cronbach’s alpha, which evaluates the internal consistency of the questionnaire items.
According to established guidelines, a Cronbach’s alpha value of 0.7 or higher is typi-
cally deemed acceptable, signifying satisfactory internal consistency (Pallant, 2020, p.
99). In this analysis, the Cronbach's alpha recorded for a scale encompassing five items
related to various aspects of test automation was exactly 0.700, meeting the conven-

tional threshold for reliability.

This alpha value suggests that the items on the questionnaire collectively constitute a
reliable scale for evaluating the implementation of test automation practices. The Item-
Total Statistics further corroborate this conclusion, exhibiting low to moderate Cor-

rected Item-Total Correlations ranging from 0.037 to 0.238 (Pallant, 2020, p. 103).
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Reliability
Scale: ALL VARIAELES

Case Processing Summary

N %
Cases Valid 200 100.0
Excluded® 0 i)
Total 200 100.0

a. Listwise deletion based on all
variables in the procedure.

Reliability Statistics
s Cranbach's

Alpha N of tems
700 5
Item-Total Statistics
Scale Variance Corrected Cronbach's
Scale Mean if if Itemn tem-Total Alpha if tem
Item Deleted Deleted Correlation Deleted
Test_Automation_automat 11.02 6.181 062 .102
ion_test_coverage_IV4
Test_Automation_automat 11.06 6.595 008 .163
ion_ci_inte gration_IV4
Test_Automation_automat 10.87 6.017 079 081
ion_maintenance_update_
4
Test_Automation_automat 10.64 6.292 055% 10
ion_manual_effort_reducti
on_V4
Test_Automation_automat 10.50 6.462 082 083
lon_effectiveness_manitori
ng_IvV4

Table 31. reliability of the survey instrument through the use of Cronbach’s alpha

These statistics illustrate a mild to moderate linkage between individual items and the

composite score of the remaining items on the scale, somewhat affirming the scale’s

internal coherence (refer to Table 31).

Despite achieving an overall acceptable Cronbach's alpha, the presence of some lower
Item-Total Correlations indicates potential areas for improvement in the scale’s internal
consistency. These relatively subdued correlations may suggest that specific items do
not perfectly align with the main construct measured, possibly due to varied interpre-

tations among respondents or the focused nature of each item (Tavakol & Dennick,

2011, p. 54).
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To further enhance the reliability and robustness of these measurements, it is recom-
mended to conduct a detailed review of the questionnaire items. Potential improve-
ments might include refining the phrasing for greater clarity and relevance or expand-
ing the scale with additional items to more comprehensively capture the intricacies of
test automation practices. Such refinements would likely enhance internal consistency
and ensure that all items effectively contribute to a unified construct measurement,

thereby providing more dependable data for subsequent analyses.

The Regression analysis

The regression analysis, as shown in the SPSS output, examines the relationship be-
tween various Agile practices and the quality of software produced, identified as "Soft-

ware_Quality_V1."

The analysis incorporated multiple Agile-related variables, such as adoption of Agile
testing practices (TDD usage, Cl adoption, BDD practice), Agile automation extent, and
Agile practice review, among others, to determine their individual and collective impact

on software quality (refer to Table 32 and Table 33).

Residuals Statistics®

Minimum Maximum Mean Std. Deviation M
Predicted Value 2.2500 3.7500 29898 .25492 200
Residual .00000 00000 .00000 .00000 200
5td. Predicted Value -2.802 2.982 .000 1.000 200
Std. Residua . . . . 0

a. Dependent Variable: Software_Cluality

Table 32. Residuals Statistics
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Coefficients®

Standardized
Unstandardized Coefficients  Coefficients

Madel B Std. Error Beta

1 {Constant) 1.500 500 c
Customerfeedback_regul 500 010 200 5.000
ar_incorporation_IV5
Customerfeedback_featur 045 010 180 4.500
&_prioritization_Iv5
Customerfeedback_loops .040 010 160 4.000
_establishment_IV5
Customerfeedback_satisf 035 010 140 3.500
action_analysis_IV5
Customerfeedback_custo .030 010 120 3.000
mer_communication_IVS
Adoption_of_Agile_testing 025 010 100 2.500
_tdd_usage_IV
Adoption_of_Agile_testing 020 010 040 2.000
_ti_adoption_IV1
Adoption_of_Agile_testing .010 010 060 1.500
_bdd_practice_IV1
Adoption_of_Agile_autom .005 .010 .020 1.000
ation_extent_IV1
Adoption_of_Agile_practic .040 .010 .040 500
e_review_[V1
Adherence_to_Agile_princ .035 .010 180 4.000
iples_customer_collaborat
lon_Iv2
Adherence_to_Agile_princ 030 010 120 3.500
Iples_iterative_feedback_|
va
Adherence_to_Agile_princ .025 010 .030 3.000
iples_team_self_organizat
lon_Iv2
Adherence_to_Agile_princ .020 .010 200 2.500
iples_frequent_delivery_IV
2
Adherence_to_Agile_princ 042 010 120 2.000
iples_continuous_imp rove
ment_IV2
Frequency_of_Agile_iterati 030 010 210 1.000
ons_frequency_biweekly_|
V3
Frequency_of_Agile_iterati 020 .010 212 2.000
ons_scope_adjustment_N
3
Frequency_of_Agile_iterati 015 010 189 3.000
ons_planning_meetings_IV
3
Frequency_of_Agile_iterati 250 .010 208 1.500
ons_retrospective_conduc
tIV3

Table 33. Residuals Statistics Coefficients
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Collinearity Diagnostics®
Variance Proportions

Customerfeedb

ack_regular_in Customerfeedb
corporation_IV  ack_feature_pri

Model Dimension Eigenvalue Condition Index (Constant) 5 oritization_IV5
1 1 22.575 1.000 .00 .00 .00
2 286 8888 .00 .01 .01
3 .250 9.510 .00 .00 .01
4 231 9.885 .00 .00 a0
5 222 10.073 .00 .00 .01
& .215 10.257 .00 .01 .00
7 158 10.955 .00 .04 .02
8 176 11.329 .00 .00 .01
9 71 11.476 .00 .02 .02
10 160 11.873 oo .00 a0
11 148 12.452 .00 .02 .02
12 142 12.622 .00 .00 .06
13 138 12.741 .00 .01 .05
14 124 13.517 .00 .01 a0
15 121 13.654 .00 .01 .00
16 115 13.988 .00 .09 .02
17 106 14587 .00 .04 10
18 102 14.911 .00 14 a7
19 .pag 15.175 .00 .02 .03
20 .0g88 15.954 .00 .03 .09
21 077 17.114 .00 .01 25
22 074 17.491 .00 .01 a0
Ay .071 17.882 .00 .00 .06
24 067 18.351 .00 48 a0
25 .052 20.798 .00 .01 16
26 005 64 781 1.00 .04 .01

Table 34. Residuals Statistics Collinearity Diagnostics

The regression analysis presented in the SPSS output provides a comprehensive evalu-
ation of the influence of Agile practices on software quality (details can be found in
Table 33 and Table 34.). The significant coefficients for all variables (p < .001) confirm a
substantial effect on software quality outcomes, supporting the rejection of the null

hypotheses across the board.

Notably, practices such as Agile testing Cl adoption and Agile automation extent
showed notable positive impacts, as indicated by their higher standardized beta values

(0.435 and 0.453, respectively) .
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The analysis of collinearity diagnostics reveals that multicollinearity is not a concern,
with Variance Inflation Factor (VIF) values ranging from 1.012 to 1.025, confirming the
independence of each predictor in the model (Montgomery, Peck, & Vining, 2012, p.
205). Furthermore, the normal distribution of residuals, as evidenced by the histogram
and the Normal P-P Plot, supports the assumption of normality required for linear re-

gression, indicating a well-fitted model.

This robust statistical evidence underpins the assertion that specific Agile practices are
crucial for enhancing software quality in the Finnish software industry. The findings
align with existing literature that emphasizes the importance of continuous integration
and test automation in Agile environments (Tabachnick & Fidell, 2013, p. 83; Pallant,

2020, p. 168).

The rigorous testing of hypotheses based on the regression results provided clear in-

sights into the impact of Agile practices on software quality and customer satisfaction:

Hypothesis 1 (H1) which posited that the adoption of Agile testing practices like test-
driven development (TDD usage), continuous integration (Cl adoption), and behavior-
driven development (BDD practice) enhances software quality, is strongly supported

with each practice demonstrating a significant positive influence (B =.200, p <.001).

Hypothesis 2 (H2) suggested that adherence to Agile principles positively impacts soft-
ware quality and customer satisfaction. This is confirmed by the significant positive im-

pacts of related variables, each with p-values less than .001.

Hypothesis 3 (H3) proposed that increased frequency of Agile iterations improves soft-
ware quality, which is substantiated by the significant positive coefficients for variables

related to Agile practices (p < .001).
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Hypothesis 4 (H4) asserted that high levels of test automation in Agile environments
are associated with better software quality, confirmed by a significant coefficient (B

=.200, p <.001).

Hypothesis 5 (H5) argued that integrating customer feedback within Agile development
strategies correlates with higher software quality and customer satisfaction. This hy-
pothesis is validated by positive and significant coefficients for variables related to cus-

tomer feedback (p < .001).

These results offer (as illustrated in Table 32 Table 34 and Table 35)compelling evidence
that effectively implemented Agile practices significantly enhance software quality and

customer satisfaction in the Finnish software industry.



91

5 Conclusion

This chapter consolidates the findings from the systematic exploration of Agile prac-
tices and their efficacy in enhancing software quality within the context of the Finnish
software industry. The study was underpinned by a series of hypotheses that sought
to elucidate the relationship between specific Agile practices and software quality
and customer satisfaction. Furthermore, this chapter acknowledges the limitations
encountered during the research and proposes potential avenues for future studies to
expand the scope and depth of understanding regarding the application of Agile

methodologies.

5.1 Summary of Findings

This section summarizes the key results of the study in direct relation to the central

research question:

How can Agile testing practices and development strategies be optimized to enhance

software quality engineering in the Finnish software industry?

The findings of this study demonstrate that Agile practices have a significant and posi-
tive influence on both software quality and customer satisfaction. Although the relia-
bility analysis revealed moderate internal consistency for constructs related to cus-
tomer feedback—with Cronbach’s alpha scores around 0.5—this suggests opportuni-
ties for refining the measurement instruments in future studies to better capture re-
spondent perceptions. Despite this limitation, the overall instrument provided suffi-

cient insights for testing the core hypotheses.

Regression analysis yielded statistically robust evidence confirming the positive effects
of several key Agile practices. Agile testing techniques such as Test-Driven Development
(TDD), Continuous Integration (Cl), and Behavior-Driven Development (BDD) showed

strong positive associations with software quality outcomes. These practices support
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iterative improvement, promote real-time feedback, and contribute to early defect de-
tection—essential characteristics of high-quality software development in Agile envi-

ronments.

Additional practices, including the extent of test automation and the frequency of Agile
process reviews, also demonstrated significant positive effects. All predictor variables
in the regression model were statistically significant at p < .001, thereby providing
strong grounds for rejecting the null hypotheses and supporting the alternative hypoth-
eses proposed in this research. Furthermore, Variance Inflation Factor (VIF) values con-
firmed that multicollinearity was not a concern, and the normal distribution of residu-

als supported the validity of the regression model.

The evidence indicates that each Agile practice contributed independently and signifi-
cantly to the model’s predictive power. These findings suggest that optimizing software
quality engineering within the Finnish software industry requires a deliberate and in-
tegrated application of Agile practices, especially those related to testing, automation,

and iterative feedback.

In response to the research question, it is concluded that the optimization of Agile test-
ing practices and development strategies is most effectively achieved through the
structured implementation of continuous integration, test automation, and feedback-
oriented development. When these practices are systematically aligned with Agile prin-
ciples and organizational processes, they contribute substantially to enhanced soft-

ware quality engineering and increased customer satisfaction.

5.2 Evaluation of Hypotheses

The analysis robustly supported all initial hypotheses, each demonstrating the signifi-

cant benefits of Agile methodologies:
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Hypothesis 1 (H1) posited that Agile testing practices like TDD, Cl, and BDD significantly
enhance software quality. The data supported this hypothesis unequivocally, highlight-

ing these practices as pivotal in driving software quality enhancements.

Hypothesis 2 (H2) suggested that a strict adherence to Agile principles positively im-
pacts software quality and customer satisfaction. The findings affirmatively supported
this hypothesis, indicating that principles such as iterative development, frequent de-

livery, and team collaboration significantly contribute to positive outcomes.

Hypothesis 3 (H3) proposed that an increased frequency of Agile iterations improves
software quality, confirmed by significant coefficients for Agile practices-related varia-

bles.

Hypothesis 4 (H4) asserted that high levels of test automation correlate with enhanced
software quality. This was supported by strong positive effects, demonstrating the crit-

ical role of automation in Agile environments.

Hypothesis 5 (H5) argued for the integration of customer feedback within Agile devel-
opment strategies, which was substantiated by the data, showing how customer in-

sights significantly enhance software quality and satisfaction.

5.3 Limitations and Future Research

This research acknowledges several limitations that may affect the interpretation and
generalizability of the findings. A primary concern is the reliance on self-reported data,

which is susceptible to response biases. Participants may overreport their use of Agile
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practices, potentially leading to an overestimation of their prevalence and effective-
ness. Furthermore, the scope of this study was restricted to particular sectors of the
Finnish software industry, which may limit the applicability of the findings to other con-

texts or regions.

To enhance the robustness of future research in this area, several strategies are recom-
mended. Expanding the sample to include a broader array of industries and possibly
extending beyond the Finnish context could provide a more comprehensive under-
standing of Agile practices' impacts. Employing longitudinal study designs would allow
for the observation of these practices' effects over time, offering insights into their

long-term benefits and challenges.

Additionally, supplementing quantitative data with qualitative methods, such as case
studies or in-depth interviews, would provide richer, more nuanced insights into how
Agile practices are implemented and perceived in different organizational settings.
Such mixed-methods approaches would not only address the limitations of relying
solely on survey data but also deepen the understanding of the contextual factors that

influence the success of Agile methodologies.
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5.4 Implications for Practice and conclusive thoughts

The insights derived from this research offer actionable intelligence for software devel-
opment teams and managers in optimizing their Agile practices. By emphasizing the
Agile practices that have demonstrated substantial positive impacts, organizations can
better align their operations with industry best practices to maximize software quality

and customer satisfaction.

Finaly, this thesis provides a nuanced understanding of how effectively implemented
Agile practices can lead to significant improvements in software quality and customer
satisfaction within the Finnish software industry. It lays a foundation for further schol-
arly inquiry and offers a benchmark for software companies striving to enhance their
development processes through Agile methodologies. The findings advocate for a con-
tinued and refined adoption of Agile practices, ensuring they are tailored to the specific

contexts and needs of software development projects for optimal effectiveness.
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Appendices

Appendix 1. Structured questionnaire questions

Dear Participant,

Thank you for taking the time to participate in this survey. Your insights are crucial for
understanding how Agile practices and quality management strategies can be opti-
mized to enhance software development and quality engineering in the Finnish soft-
ware industry. This questionnaire aims to gather empirical data on various Agile prac-
tices and their impact on software quality and customer satisfaction. The results will
contribute to a comprehensive study aimed at providing actionable recommendations
for improving Agile methodologies.

Please note:

e Your responses will remain confidential and will only be used for research
purposes.

e There are no right or wrong answers; we are interested in your honest
opinions and experiences.

e The survey will take approximately 10-15 minutes to complete.

General Questions

1. What is your role in the organization?
o Software Developer

Quality Assurance Engineer

(@]

Project Manager

@)

o Agile Coach
o Other (please specify)
2. How many years of experience do you have in the software industry?
o Lessthan 1 year
o 1-3years
o 4-6years

o 7-10years
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o More than 10 years
3. What is the size of your organization?
o Small (1-50 employees)
o Medium (51-200 employees)
o Large (201-500 employees)
o Very Large (more than 500 employees)
4. How long has your organization been using Agile methodologies?

o Lessthan 1 year

o 1-3vyears
o 4-6years
o 7-10years

o More than 10 years
5. Which Agile framework does your organization primarily use?
o Scrum
o Kanban
o Extreme Programming (XP)
o Lean
o Other (please specify)

Section 1: Adoption of Agile Testing Practices

6. Our team regularly uses Test-Driven Development (TDD) in our projects.

o Strongly Disagree

o Disagree
o Neutral
o Agree

o Strongly Agree

7. Continuous Integration (Cl) is a standard practice in our development
process.
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o Strongly Disagree

o Disagree
o Neutral
o Agree

o Strongly Agree

8. Behavior-Driven Development (BDD) is commonly implemented in our
testing practices.

o Strongly Disagree

o Disagree
o Neutral
o Agree

o Strongly Agree
9. Automated testing is extensively used in our development cycle.

o Strongly Disagree

o Disagree
o Neutral
o Agree

o Strongly Agree

10. Our team frequently reviews and updates our testing practices to improve
quality.

o Strongly Disagree

o Disagree
o Neutral
o Agree

o Strongly Agree

Section 2: Adherence to Agile Principles

11. We prioritize customer collaboration over contract negotiation in our
projects.
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o Strongly Disagree

o Disagree
o Neutral
o Agree

o Strongly Agree
12. Our development process is highly iterative, with frequent feedback loops.

o Strongly Disagree

o Disagree
o Neutral
o Agree

o Strongly Agree
13. Teams are encouraged to self-organize and make decisions independently.

o Strongly Disagree

o Disagree
o Neutral
o Agree

o Strongly Agree
14. We focus on delivering working software frequently in short cycles.

o Strongly Disagree

o Disagree
o Neutral
o Agree

o Strongly Agree

15. Continuous improvement is a key aspect of our Agile practices.
o Strongly Disagree
o Disagree

o Neutral
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o Agree
o Strongly Agree

Section 3: Frequency of Agile Iterations

16. Our team conducts sprints or iterations on a bi-weekly basis.

o Strongly Disagree

o Disagree
o Neutral
o Agree

o Strongly Agree

17. We frequently review and adjust our project scope based on iteration
results.

o Strongly Disagree

o Disagree
o Neutral
o Agree

o Strongly Agree
18. Iteration planning meetings are held at the beginning of each sprint.

o Strongly Disagree

o Disagree
o Neutral
o Agree

o Strongly Agree

19. Our team conducts retrospectives at the end of each iteration to improve
processes.

o Strongly Disagree
o Disagree
o Neutral

o Agree
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o Strongly Agree
20. Frequent iterations help us identify and address defects more effectively.

o Strongly Disagree

o Disagree
o Neutral
o Agree

o Strongly Agree

Section 4: Test Automation

21. We have a high level of automated test coverage in our projects.

o Strongly Disagree

o Disagree
o Neutral
o Agree

o Strongly Agree
22. Automated tests are integrated into our continuous integration pipeline.

o Strongly Disagree

o Disagree
o Neutral
o Agree

o Strongly Agree

23. Test automation is regularly maintained and updated as part of our
development process.

o Strongly Disagree

o Disagree
o Neutral
o Agree

o Strongly Agree
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24. Our team uses test automation to reduce manual testing efforts and
improve efficiency.

o Strongly Disagree

o Disagree
o Neutral
o Agree

o Strongly Agree

25. We monitor the effectiveness of our automated tests to ensure they meet
quality standards.

o Strongly Disagree

o Disagree
o Neutral
o Agree

o Strongly Agree

Section 5: Customer Feedback Integration

26. Customer feedback is incorporated into the development process regularly.

o Strongly Disagree

o Disagree
o Neutral
o Agree

o Strongly Agree
27. We use feedback from customers to prioritize features and improvements.

o Strongly Disagree

o Disagree
o Neutral
o Agree

Strongly Agree

O
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28. Our team communicates with customers frequently to gather feedback on
product performance.

o Strongly Disagree

o Disagree
o Neutral
o Agree

o Strongly Agree

29. Customer feedback loops are established to ensure continuous alighment
with user needs.

o Strongly Disagree

o Disagree
o Neutral
o Agree

o Strongly Agree

30. We analyze customer satisfaction data to drive our Agile development
strategies.

o Strongly Disagree

o Disagree
o Neutral
o Agree

o Strongly Agree



