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Abstract – This paper presents an integrative 
literature review of agile practices across development 
phases, their impact on software quality, and tools 
supporting quality assessment and improvement. 
Previous studies focus on scientific literature and lack 
systematic quality measurement approaches. The study 
addresses two research questions: How agile practices 
impact quality attributes in each development phase 
and which tools are used for measuring and analyzing 
software quality. The study assumes that agile 
practices have a positive effect on key quality 
attributes and that dedicated tools support their 
assessment. An integrative literature review of 2,641 
studies, including grey literature, resulted in 22 
selected studies. The results identify sixteen agile 
practices and seven tools, providing practical guidance 
for improving software development processes and 
software quality.  
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1. Introduction

Numerous studies in the fields of computer and 
information sciences focus on software development 
methods and improvements to the development 
process.  

Since the publication of the Agile Manifesto for 
Software Development [1] in 2001, many researchers 
have explored agile development methodologies. 
However, it is challenging to apply the pure agile 
development method in practice [2]. Although agile 
practices emphasize quality over quantity, in a 
dynamic environment where requirements are 
constantly changing, a lot of time is spent on 
improving product quality [3]. Improving product 
quality remains one of the primary motivations for 
adopting agile practices and a combination of agile 
practices [4]. 

There are several literature reviews that examine 
the topic of agile approaches and their impact on 
software quality. A systematic literature review [5] 
was performed to identify characteristics and 
effectiveness of agile methods. Agile methods 
explored in this research were test-driven 
development, behavior-driven development, domain-
driven design, and model-driven development. They 
concluded that these approaches allow for simulated 
integration and can help development teams select 
agile practices that are compatible with their 
characteristics, which can contribute to the success of 
software development. Furthermore, a systematic 
literature review [6] identified six agile 
methodologies and 24 agile practices that have an 
impact on software quality attributes. Their research 
indicates that agile methods in combination with 
other agile principles can improve software quality. 
A systematic mapping review [7] examined the most 
used agile development practices and their 
effectiveness. The findings show that the most used 
agile practices are DevOps, test automation, and 
Scrum and that they benefit process optimization, 
quality improvement, and rapid release.  
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In addition, a systematic literature review [8] 
analyzed the impact of agile methodology use on 
project success in organizations. The results suggest 
that proper adoption of agile practices can impact the 
success of the project, and according to some studies 
identified in this research, agile does improve 
software quality. 

Although several studies identify agile methods 
and practices that impact software quality, they focus 
only on scientific research and exclude grey 
literature. Furthermore, these studies do not specify 
which practices are suitable for each development 
phase or how to measure software quality effectively 
for improvement. Accordingly, there is a need to 
perform more extensive research to help 
organizations identify appropriate agile development 
practices and evaluate software quality. 

The aim of this paper is to identify the impact of 
various agile practices on software quality attributes 
across different phases of the software development 
process. Additionally, this paper identifies tools for 
measuring and analyzing software quality. This 
systematic overview of agile practices and tools for 
measuring and analyzing software quality can assist 
organizations in improving their software. 

The paper is divided into five sections: The 
second section presents the research methodology 
and research questions; the third section presents the 
research results, which include the software quality 
attributes that were identified for each phase of 
development and their effects on software quality; 
the fourth section analyzes and discusses the metrics 
and tools for measuring software quality; and the 
fifth section presents the research conclusion. 

 
2. Research Methodology 

 
This study applied an integrative literature review 

as its research methodology. An integrative literature 
review is a type of research that generates new 
insights on a topic by reviewing and synthesizing 
existing literature in an integrated way [9].  

The methodology proposed by [10], which 
consists of five stages: problem identification, 
literature search, data evaluation, data analysis, and 
presentation of results, was adopted. This approach 
was selected because it covers a wide range of 
studies, including study articles, books, and other 
published texts [11]. The following sections will 
provide a detailed discussion of the stages outlined in 
this methodological approach. 

 
2.1. Problem Identification 

 
Agile methods emphasize quality over quantity. 

However, in a dynamic environment where 
requirements are constantly changing, achieving a 
high level of product quality can be challenging.  

Despite the implementation of novel approaches, 
numerous IT projects still deliver poor results, 
requiring significant effort to improve product 
quality [3]. 

To address this issue, two research questions are 
formulated to identify all relevant studies related to 
the problem: 

 

RQ1: How do agile practices impact quality 
attributes in each development phase?  

 

RQ2: Which tools are used for measuring and 
analyzing software quality? 

 
2.2. Literature Search 

 
To filter papers, inclusion and exclusion criteria 

were defined as follows: 
 

Inclusion criteria: 
 

• The study examines the impact of agile-hybrid 
approaches on software quality. 

• The study focuses on tools used for measuring 
software quality. 

• The study was published in 2015 or later. 
• The study is written in English.  

 

Exclusion criteria: 
• The study is not directly relevant to the research 

questions. 
• The study lacks sufficient information or 

presents unclear results.  
• The study was published before 2015. 
• The study is not written in English.  

 
The used digital databases and search string are 

shown in Table 1. 
 

Table 1. Digital databases and search string 
. 

Digital Database Search string 
 

(agile OR hybrid) 
AND software AND 
development 
AND (method OR practice 
OR approach) 
AND (software quality OR 
product quality OR system 
quality) 
AND (tools OR metrics) 

IEEExplore 
 
ACM Digital Library 
 

Scopus 

Web of Science 

 
Gray literature was identified by conducting a 

Google search for documents published online after 
2015. The following keywords were used in the 
search strategy: agile-hybrid approaches, the impact 
of agile-hybrid approaches on software quality, tools, 
and metrics for assessing software quality.  
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Since it is not possible to filter all results from 
Google searches, the first 10 pages of results were 
considered for each search. The search results were 
then filtered based on the titles and snippets of text 
beneath each result to identify papers relevant to the 
research topic. 

 
2.3. Data Evaluation 

 
After identifying relevant studies and grey 

literature, duplicates were removed, and full-text 
review was conducted. Data from the filtered studies 
were extracted.  

Figure 1 presents the process of filtering the 
studies. Ultimately, the papers that met the defined 
criteria were included in the data extraction phase. 
The studies were analyzed to address the research 
questions. Information such as title, authors, type of 
study, and major results and conclusions were 
extracted from each study. Additionally, grey 
literature was used to identify appropriate tools for 
measuring quality attributes. 

 

 
 

Figure 1. Review process 
 

2.4. Data Analysis 
 

In the data analysis phase, filtered studies are 
categorized according to the research question. In the 
first group, there are studies that identify agile 
practices for each phase of software development and 
their impact on software quality. In the second group 
are studies that identify tools for measuring software 
quality attributes. The next section presents the 
findings for each group. 

3. Results 
 

A literature review identified agile practices that 
influence quality attributes specific to a particular 
phase of software development. The phases of 
development themselves are defined according to [9]. 
Table 2 presents an overview of agile practices 
categorized by development phases and their impact 
on software quality. Certain agile practices impact 
the same quality attributes, so some of them are 
shown more than once in the table. 

 
Table 2. Impact of agile practices on quality attributes 
 

Development 
phase 
 

Agile 
practices 

Quality 
attributes 

Ref. 

User 
requirements 

User stories, 
Customer 
involvement 
 

Functionality, 
Reliability, 
Maintainability 

[12], 
[13] 

Software design Release 
planning, 
Prototyping 

Functionality, 
Efficiency, 
Reusability, 
Maintainability, 
Portability 
 

[3], 
[12] 

Implementation Continuous 
integration, 
Release every 
Sprint, 
Pair 
programming 
 

Reliability, 
Maintainability 

[13], 
[14], 
[15], 
[16], 
[17], 
[18] 

Software testing Automated 
testing, 
Continuous 
integration, 
Test case, 
Testing 
cycles, 
Daily defect 
review 
meetings 

Functionality, 
Reliability, 
Efficiency, 
Reusability, 
Effectiveness, 
Maintainability, 
Portability, 
Performance 

[3], 
[13], 
[19], 
[20], 
[21], 
[22] 

    
Software 
maintenance 

Automated 
testing, 
Continuous 
integration, 
Continuous 
delivery, 
Monitoring 
and Logging 

Efficiency, 
Reliability, 
Maintainability 

[13], 
[16], 
[17] 

 
Table 3 lists the attributes defined in Table 2. 

Table 3 provides a description for each quality 
attribute, explaining its meaning and the methods for 
its measuring. Additionally, a tool is provided for the 
measurement of each quality attribute. 
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Table 3. Software quality measuring tools 
 

Quality 
attribute 
 

Description Measuring 
tools 

Ref. 

Functional 
suitability 

For each 
functionality 
number of uses, 
average usage 
 

Logs, 
Monitoring 
plugin 

[14], 
[17] 

Reliability Number of bugs 
in unit tests, 
Failed tests, 
skipped and 
total number of 
tests, execution 
time 
 

Jenkins [23], 
[24], 
[25] 

Maintainability Complexity by 
function within 
each file, 
commented 
lines of code, 
Blockers 
 

SonarQube [26], 
[27], 
[28], 
[29] 

Efficiency Closed tasks by 
the specified 
time, frequency 
of unsolved 
tasks by the 
specified time 
 

Jira [26], 
[28] 

Performance How the system 
behaves in terms 
of 
responsiveness 
and stability 
under a certain 
workload 
 

Apache 
JMeter 

[30], 
[31] 

Portability Ability to use on 
different 
platforms 
without major 
customization 

BrowserStack [32] 

 
4. Discussion 
 

Organizations today must constantly adapt to 
changing requirements while rapidly producing 
software. However, this rapid development often 
creates challenges in maintaining high-quality 
products. As a result, teams frequently need to invest 
additional time in improving and stabilizing the 
software [3]. To address these challenges, various 
software development methods have been developed 
by integrating agile practices to help teams achieve 
optimal results [12], [23]. This discussion focuses on 
identifying the most significant agile practices, their 
impact on software quality, and the tools used for 
analysis and evaluation. 

Regarding the first research question, sixteen 
agile practices and their impact on eight software 
quality attributes were identified.  

During the initial phase of software development, 
where user requirements are defined, two agile 
practices were identified that have the most impact 
on software quality. Both the quantity and quality of 
user stories impact quality attributes, including 
functionality, reliability, and maintainability [12]. 
Similarly, [13] emphasizes the significance of the 
requirement phase in the software development 
process, claiming that good communication and 
strong customer connections can boost specification 
requirements and, consequently, improve software 
quality. 

The software design phase plays an important role 
in the software development process, significantly 
influencing overall software quality. In this phase, 
two key agile practices were identified that most 
influence quality attributes: functionality, efficiency, 
reusability, maintainability, and portability. 
Prototyping allows teams to identify and resolve 
problems early in the development process [3]. 
Additionally, release planning enhances software 
quality by incremental software delivery, which 
enables continuous software improvement and 
receiving feedback from customers [12].  

In the software implementation phase, the 
development team creates an executable version of 
the software product, while in the testing phase, 
developed software is tested to identify and resolve 
errors, bugs, and faults and fix them before 
production [13]. The automation of the development 
process contributes to improving product quality in 
these two phases [14]. More automation in the 
process makes it possible to deliver more often, 
which leads to more customer feedback and 
continuous product improvement [3]. 

The research [18] shows that in the 
implementation phase, pair programming improves 
software quality by reducing errors, simplifying 
code, and enhancing its quality through collaborative 
problem-solving and real-time feedback. 

DevOps practices, such as automation, help 
organizations to improve software quality and to 
optimize the testing process [17]. In the 
implementation and testing phases of software 
development, continuous integration and deployment 
(CI/CD) are important because they optimize the 
process and improve quality through automated 
testing, resulting in faster delivery and software 
stability and reliability [15], [16]. Case studies, such 
as the quality transformation at Cisco Systems, 
illustrate that the implementation of CI/CD 
procedures reduces user-reported faults, improves 
release stability, and accelerates development cycles, 
becoming a crucial element in modern hybrid 
development organizations [19].  
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Test cases are essential in the testing process for 
identifying defects, assuring software quality, and 
reducing testing costs and delays [20]. Also, defect 
review meetings enable the prioritization and the fix 
of errors, therefore improving software quality and 
accelerating delivery speed [21], [22]. 

Software maintenance is the final phase of the 
software development process, which includes 
modifications after deployment in the production 
environment, including bug fixes and performance 
optimizations [13]. In this phase, practices such as 
test automation, continuous integration, and 
continuous deployment are important because they 
enable finding bugs in the early development phase, 
resulting in a reduction of maintenance expenses 
[16]. Furthermore, monitoring and logging are useful 
tools for detecting errors and avoiding potential 
problems in production [17]. 

Furthermore, related to the second research 
question, seven tools that help organizations to 
evaluate and improve product quality were identified. 
A detailed explanation of these tools is provided 
below. 

SonarQube is a tool used to assess these attributes 
[26]. SonarQube is a code quality assurance tool that 
aggregates and evaluates source code, producing 
quality reports for each project [29]. It integrates 
static and dynamic analysis, offering significant 
insights into code quality and enabling teams to 
monitor enhancements over time [33]. 

Jira is a platform enabling teams to monitor 
mistakes and other activities, as well as generate 
reports [27]. Teams can improve software quality by 
identifying bugs through iterations and analyzing 
collected data [28]. 

Jenkins is an open-source tool that enables 
automation of different phases of the software 
development lifecycle, including continuous 
integration and continuous delivery [34]. It also 
enables teams to evaluate test outcomes and 
determine the time of conducted tests [23], [24], [25]. 

Apache JMeter is open-source software for 
performance testing [30]. This software can send 
numerous requests to a server, a cluster of servers, a 
network, or objects to evaluate the stability of a 
system or analyze its performance under different 
load conditions [31], [35]. 

BrowserStack [36] is a web-based tool used for 
portability testing. The evaluation of portability 
depends on browser compatibility, screen 
dimensions, and resolution. Portability depends on 
the software’s ability to adjust to different 
environments without significant changes [32].  

Previous studies suggest the need for a structured 
development process and the use of specialized tools 
for continuous assessment and improvement of 
product quality, ensuring constant improvements in 
software performance and reliability [26], [27]. 

Nevertheless, agile practices have an important 
role in enhancing software quality across all 
development phases. Agile practices such as 
prototyping, test automation, and CI/CD can assist 
teams to reduce bugs, improve maintainability, and 
deliver software more rapidly. Tools like SonarQube, 
Jira, and Jenkins enable continuous evaluation and 
continuous improvement of software quality. 
 
5. Conclusion 
 

The paper provides an overview of agile practices 
for each development phase, their impact on software 
quality, and tools that help organizations to analyze 
and improve software quality. 

An integrative literature review was performed on 
more than 2,641 studies, including gray literature. 
After the application of inclusion and exclusion 
criteria, twenty-two appropriate articles were 
identified. This review identified two agile practices 
for the requirements phase, two for the design phase, 
three for the implementation phase, five for the 
testing phase, and four for the maintenance phase. 

Evaluating software quality can be complex; 
therefore, techniques that assist organizations in 
evaluating it were identified. Eight techniques were 
discovered for assessing software quality attributes, 
including functional appropriateness, reliability, 
maintainability, efficiency, performance, and 
portability.  

The findings demonstrate that software quality is 
influenced not by individual agile practices but by 
their combination across different development 
phases. This suggests that organizations should focus 
on combining agile practices and using supporting 
tools to evaluate, measure, and improve software 
quality. 

One of the key benefits of this study is the 
integration of scientific and grey literature. This 
integration enables a broader and more practice-
oriented perspective than previous reviews. Despite 
its contributions, this study is limited to a relatively 
small number of studies, which may not fully reflect 
real-world organizational practices. Future research 
should focus on empirically validating the identified 
agile practices and tools in practice and on 
identifying the most successful strategies for using 
this data to enable continuous improvement. 

Overall, the findings of this study may help 
organizations continually improve their development 
processes and adopt agile techniques to improve 
software quality. 
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