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Abstract- In modern days, many software development companies are using agile methodologies like scrum, extreme 
programming, lean software development etc. rather than traditional software development approaches. These agile 
practitioners claim that they had less amount of failure of projects as well as software product quality has been immensely 
improved as compared to traditional development. Heavy weight methodologies had many quality assurance techniques but 
these techniques were more oriented towards heavy reporting and these techniques had a large number of inspection methods 
where as agile methodologies are known for their built in quality assurance activities and management system [11] Many 
organizations are shifting towards agile software development techniques as compare to heavy weight practices. But in this 
scenario, still there are issues related with the quality. This systematic literature review aims at identifying key factors of 
agile quality assurance and the literature review associated with the quality assurance indicators of light weight 
methodologies. 
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I. INTRODUCTION 
 
Agile methodologies have played a crucial role in 
software development success in recent years as 
compared to heavy weight methodologies. Because 
many organization report the inability of traditional 
development methods to handle the scaling as well as 
increased software complexity during software 
delivery and it affects the quality aspects so there is 
an urgent need to respond quickly to these functions 
and problems so that projects can achieve their goals 
in terms of cost, time and quality. As our research 
aim is to look for quality factors of agile software 
development, this paper has put more stress on 
quality metrics and to analyze them in order to 
provide better outcomes. In traditional development 
techniques like waterfall model, spiral model, 
incremental model etc., at the end of every phase, 
there were reviews like design review, code review 
and inspections so that errors can be identified as 
early as possible and can be corrected to improve the  
quality of product. Now, many organizations have 
shifted from traditional software development to 
modern development, in this case traditional quality 
assurance techniques are not suitable for modern 
development as modern development have goals 
which are iteration oriented and traditional 
development was phase oriented. Agile software 
development gives more stress on collocation of 
teams as well as face to face communication for 
iterations & daily team activities. So, there is an 
urgent need to collaborate the quality assurance 
activities or techniques with daily team activities so 
that product quality can be improved .Many large 
organizations are adopting agile methodologies 
because these methodologies support flexibility, 
welcome changes at any stage, light documentation 
and the challenge here is for large organizations to 
achieve these features as well as to follow quality 

assurance practices so that product quality will not be 
at stake [42]. 
 
II. METHOD 
 
This study is based on the literature review so that 
critical factors can be identified which will enhance 
quality and productivity of the software. For this 
review, a number of steps have been followed [82]. 
These Research Questions are as follows: 
 
RQ1. How much literature review has been done 
since 1990s? 
 
RQ2. What are the critical success factors in terms of 
quality found in these studies? 
 
RQ3.Are these factors applicable to agile 
methodologies? 
 
III. SEARCH PROCESS 
 
The search process of research papers and journal 
articles was a manual search criterion. The search 
keywords for the articles were  

1. Critical factors of quality AND Importance in 
Agile 

2. Quality Assurance AND Methods of Agile  
3. Metrics of quality AND Agile quality 

assurance 
4. Agile AND Quality 
5. Agile Quality AND Software Development 
6. Agile quality AND Agile methods 

 
The search keywords for agile particulars have been 
merged by using the Boolean ‘‘OR” operator, which 
ensures that a particular only had to include any one 
of the terms to be retrieved. We searched for: 
1 OR 2 OR 3 OR 4 OR 5 OR 6  
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IV. INCLUSION AND EXCLUSION 
CRITERION 
 
The research papers for the study were selected on 
the basis of the quality factors which are important in 
terms of agile software development. The papers 
which have quality factors but were based on 
traditional software development were rejected. The 
papers which did not include quality parameters have 
been discarded. Below is the figure that depicts the 
criterion of review. Three stage approach has been 
followed to carry out the review.  
 

 
Fig.1 Three Stage Filtration Process 

 
In stage one, studies related to the area have been 
identified from large databases on the basis of 
keywords. In stage two, we discarded studies on the 
basis of their abstracts which do not contain agile and 
its quality factors. In stage three, we filtered studies 
on the basis of their main focus and abstracts which 
were really not about agile development and its 
quality. 
 
V. QUALITY ASSESSMENT 
 
The literature review was evaluated on the following 
questions of quality assessment. These were:- 

a) Do the studies included in literature review 
properly describe quality factors? 

b)  Does the included literature contain the 
relevant studies on quality factors of agile 
software development? 

c) The inclusion and exclusion criterion of 
studies are relevant or not? 

d) Do the reviewers properly evaluate the quality 
of the studies which have been included in the 
literature process? 

 
VI. DATA COLLECTION 
 
The critical factors have been identified from the 
relevant studies of the literature and these were 
thoroughly seen in order to find quality success 
factors. Data have been collected from different 
journals like IEEE Xplore, Springer Link, ACM-
Digital Library, Science Direct-Elsevier, DOAJ, 
IJSE, IGI, IOSR, Wiley Inter Science Journal Finder, 
IJCA. 
 
VII. SEARCH RESULTS 
 
Initially we identified 106 articles in stage one, on the 
basis of keywords defined above. But in Stage two, 
few papers were discarded based on their titles and 
we left with 82 articles. Then in stage three, few more 
papers were discarded and we now have 66 studies in 
all. 
 
VIII. LITERATURE REVIEW  
 
The table below represents the general information 
about the papers which we have taken during the SLR 
process. All the papers have been collected keeping 
in mind the objectives of our research, so that it can 
provide specific information to the research 
questions. We have divided the studies into five parts 
to understand the different aspects of it clearly. 
 

 
Table I.       INFORMATION ABOUT DIFFERENT ASPECTS OF COLLECTED PAPER 
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IX. EXCLUDED LITERATURE 
 
The papers which excluded while collecting the data for research in stage three are as below: 
 

Table II.  INFORMATION REGARDING FILTERED PAPERS 

 
 
X. DISCUSSION 
 
This Literature review identified a number of studies 
or articles but keeping in mind the concerned area of 
agile some studies were excluded. The studies which 
are included as per criterion defined above have been 
grouped into different parts to extract the right 
amount of information out of it. We identified five 
major groups related to agile and its quality assurance 
to understand the facts clearly and advantageously. 
The first group describes the overall quality 
improvement of agile software product using 
different approaches of agile. The second group of 

studies explains the various agile approaches and how 
they are helpful in providing quality better. It talks 
about the methodologies of agile individually and 
about their variants also. Then the third group speaks 
on gathering of various agile quality metrics using 
surveys or other means of different agile projects. It 
also talks about factor of risks or various issues 
related to agile development and their management. 
The fourth group describes the different tools which 
are used in measuring the quality factors of agile and 
their effects on the software product. Then the last 
group i.e. the fifth group of studies contain some 
detailed analysis on agile. It provides black box view 
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of agile which is useful for every individual 
concerned to agile quality assurance. 
 
A. Agile, its methodologies and effects on software 
being developed 
The overall quality assurance abilities of different 
agile methodologies and their frequencies has been 
analyzed as less attention was paid to them in past 
and an overall image of quality assurance practices 
were missing[5][6].The answer to the question of 
different agile approaches for the enhancement of 
software development has been provided. Also 
provides the valid points to consider the quality 
parameters [13]. Data have been collected from 
different sources and some parameters of quality have 
been extracted which have shown relationship 
between metrics and adopted approach of agile 
development [56]. Mapping of the issues of initial 
research setup has been done in the quality assurance 
phase which results in remarkable results [24]. The 
four step process has been carried out to reduce the 
challenges of integrating quality assurance to the 
agile teams in various organizations; moreover it 
provides the mapping of QA with business 
requirements [23]. The research based on survey has 
shown that agile practices are well equipped with 
quality management system and helps in identifying 
the factors which improve the quality [43]. 
 
B. Different Agile Approaches used for 
improvement of quality 
Moving to our next point these group of studies have 
provided us information regarding agile approaches. 
Refactoring approach has been presented with its 
quality measures in order to support agile software 
development using a measurement tool [18]. The next 
study has thrown light on XP and Scrum approaches 
of agile and their improvement factors to quality. 
This study has been grouped into four parts and has 
provided the detailed information about the benefits 
and limitations of it [19]. The authors have defined 
Safe Scrum which is a variant of XP and scrum which 
can be used to handle critical software [65]. 
According to the authors of this study software 
quality is the most important aspect from the point of 
customers, development team, sponsors and software 
QA team. They have compared the traditional 
development to light weight methodologies and 
focused on XP [27].The authors of this study provide 
a better way to overcome the issues and to ensure the 
internal software quality. They introduced the 3C 
approach which is a variant of continuous integration. 
It adds continuous measurement and continuous 
improvement as successive Activities to CI and 
establishes “Metric-based Quality-Gates” for quality 
assurance of agile. It was developed and proven in 
“Agile Maintenance and Evolution Project” for the 
Automotive Industry at T-Systems International – a 
large German ICT company [40]. The study has 
discussed about another variant of agile practices. It 

has combined the metric with method i.e. GQM (Goal 
Question Metric) and PSM (Professional Scrum 
Master in which first it takes sensible metrics of agile 
development into its account and then apply fuzzy set 
theory for evaluation [43]. 
 
C. Agile Quality Parameters 
This particular part is about the metrics, factors or 
parameters of quality measurement in agile. Study 
shows that in many big organizations there are two 
most important factors cost and timeliness which are 
considered first than any other factor and it is easy to 
achieve it with agile . Prototype for the cost 
management tool also has been provided [4] [57]. 
The authors explained ANP approach which is a 
decision making process used for synthesizing the 
relationships and module dependencies over and 
along hierarchies [7]. It has shown us how agile 
approaches are used in complex adaptive systems and 
make them simple, also provided with some key 
points on it [10]. This study has come to the point 
after doing critical survey all across the world over 
one hundred nine agile projects and given three 
critical factors of quality which are conveyance 
strategy, agile software developing techniques and 
team ability [14]. Similarly ten metrics on the basis of 
survey have been found and twenty other metrics 
have been collected after conducting survey 
[61][60][58].The next group of studies highlighted 
factors which are required while attaining success and 
these are flexibility, increased productivity, early 
detection of feasibility and error, project control and 
knowledge transfer. These factors widely improve the 
productivity and quality [28][29][31]. Documentation 
and human factors also considered as important 
factors of quality [33][52]. Factor based analysis has 
been carried out to measure the metrics by various 
authors and to extract the parameters which are 
responsible the most for quality aspects. Factors 
based on their type, level, period and scope have been 
identified to provide better understanding [46][32]. 
Information has also been provided about risk 
management and it has been collected from different 
journals. Agile programming and its methods define 
the ordered set of control strategies and helps in real 
time implementation of systems rather than creating 
issues. They overcome the risk as it encountered. It 
has provided the knowledge of how to better handle 
unavoidable modifications all through the 
engineering process of software. Agile development 
combines innovative teamwork with exceptional 
focus on effectiveness and maneuverability. Growth 
of agile projects in large organizations like Yahoo! 
has been improved and provided efficient results for 
minor changes [1][3]][20]. 
 
D. Tool Implementation 
Information from the review has been collected about 
the various tools which are used to measure the agile 
performance and predicts the quality of the system to 
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be engineered. Tools have been defined for 
measuring the quality [11]. Some authors collected 
the present thinking of agile metrics and proposed 
fundamental tools to measure them [12][37]. Tools 
have been proposed for estimating the time to build 
software and to measure its ideal engineering and 
story points [63]. Some tools combine the current 
existing approaches and provided variant of these 
[15][19][43]. Agile based analytical tool 4-DAT is 
developed and applied to different products [21]. Few 
authors outline the model for agile software quality 
and its management [22]. 
 
E. Detailed Analysis 
The last point of our review talks about some detailed 
analysis of agile which are carried by different 
authors. Detailed information on agile has been 
provided in terms of where it is used, which practices 
of agile have been used the most, how agile is 
contributing to the research field and about tools of 
different practices of agile[39]. They have examined 
the current state of agile metrics, gathered qualitative 
information of different from different stakeholders, 
adoption of metrics into agile world, how they affect 
performances of software, problems and challenges 
faced by agile, various types of studies on agile and 
how they met the defined criteria for software 
[41][45]. Some authors explained about the agile and 
quality, what kind of work is done for attaining 
quality and provided with some examples [48][44]. 
 
CONCLUSION AND FUTURE WORK 
 
From the above discussion we reached to the 
conclusion that traditional/ heavy weight software 
development, the quality checks were performed at 
last stages of the software product release, when 
doing changes in software at later stages resulted in 
more costs and more time while in agile 
development, working products are released at every 
iteration, so quality checks were performed at each 
iteration. Now, it became important that the quality 
assurance techniques had to bring quality product at 
each iteration because working products were given 
to customers at each iteration so that proper feedback 
can taken on time and timely changes could be 
performed. For doing quality assurance, some critical 
factors have to be identified in agile software 
development so that high product quality can be 
achieved and which further can derive project success 
and productivity. We have identified nine factors 
from the longitudinal study which are correctness, 
testability, changeability, time, cost/budget, 
portability, reusability, flexibility and 
interoperability. These factors impact quality but its 
validation will be performed using survey and data 
analysis. Also their measures have been taken from 
literature to justify effects on quality of agile 
software. 
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