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1.       INTRODUCTION 
The next generation computer technology has 

changed life style; it has enhanced human efficiency 
exploiting computer machines, which require software 
as key element to accomplish predefined tasks. The 
computer machines make things better for humans if the 
software running on the machine performs all tasks 
smoothly. The success of software depends upon the 
requirements, which are supposed to be fulfilled. Thus 
the efficiency and success of the computer machine 
relies on software, which in return complies with user 
requirements or tasks. 

 
Software Engineering discipline is concerned with 

designing, developing, testing and maintaining the 
software, and aims to produce Quality Software 
(Sommerville, 2000). The term Quality Software can be 
describe as software that is designed and built on time, 
within budget and satisfy the needs of its users. The 
development of Software involves many activities to 
produce Quality Software such as Analysis, Planning, 
and Design etc. (Fig.1) represents Software 
Development Lifecycle amongst various software 
process models. 
• Waterfall Model (Royce, 1987) 
• Boehm’s Spiral Model (Boehm, 1988) 
• Rational Unified Process (RUP) (Jacobson, Booch 

and Rumbaugh, 1998) 
• RAD (Rapid Application Development) Model 

(Whitten, Bentley and Dittman, 2003) 
• Agile (Beck et al., 2001) 

The Quality of software exhibits the characteristics 
of the software that can be achieved through various 
processes performed in the development of software 
application. Although improvements are made to scale 
quality but when things go wrong, software fails to 
satisfy the needs (Pressman, 2001). Software, designed 
and built with non-standard processes, has more chances 
of failure. Sometimes, improper testing increases its 
failure chances. To avoid failures, designing and 
building of software using effective, standardized 
approaches and suitable software development models 
are needed. 

 

In recent years much effort has been done to 
produce Quality Software to achieve better results in 
terms of productivity and efficiency of the organizations 
equipped with Information Technology (IT) solutions. 
Software, whilst works like backbone for such 
organizations. These organizations enjoy better 
productivity and scalable growth. In-fact Quality 
Software enhances efficiency of functional operations 
within organization, reduces time and cost, and 
increases customer trust. If the quality of software is 
poor or does not fully meet the intended requirements 
causes failure of entire effort performed in the 
development. The processes and activities performed in 
the development of software are interconnected to each 
other therefore defect of one activity may leave impact 
on other activities. Hence software must possess quality 
attributes such as: Reliability, Correctness, Integrity, 
Efficiency, and Maintainability. Moreover, many 
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organizations rely on Quality Software to increase 
productivity and scalability (Pressman, 2001), 
(Sommerville, 2000). 

 

 
Fig.1 : Software Development Lifecycle 

This paper addresses the factors that may degrade 
the software Quality during its development lifecycle. 
The research is carried out by conducting a survey from 
development teams of major cities of Pakistan to 
analyze the factors that impact software Quality. The 
survey results report the major areas and factors that 
cause the poor Quality of software while it is in 
development phase. 

The rest of the paper is organized as Section 2 
describes related work, Section 3 discusses proposed 
approach; the survey results and factors affecting 
software quality are reported in Section 4 and 5. Finally 
conclusions are driven in Section 6. 

2. RELATED WORK 
Surveys are greatly taken attention in the field of 

Software Engineering for the analysis of processes, 
methods and maintenance of software products (Hauge, 
2007), (Li et al., 2008). The investigation of software 
products by means of surveys, comprising questionnaire 
and its purpose, can be carried out by number of ways 
such as online survey forms, face-to-face interviews, 
mails, emails and web blogs; the surveys are considered 
as very fast way to gather information. Research has 
been done for assessment of software Quality, 
identification of defects, reviews etc. in terms of state of 
art (Chandola, Banerjee and Kumar, 2009), (Czaja and 
Blair, 2005). The surveys, which focused practical 
consideration of the processes are conducted in 
(Ciolkowski, Laitenberger and Biffl, 2003), (Jedlitschka 
et al., 2007), (Scanniello et al., 2011). 

The survey conducted in Ciolkowski et al. 
(Ciolkowski, Laitenberger and Biffl, 2003) analyzed 
state of practice; the major focus remained on the 
applications of walkthroughs, reviews and inspections. 
The authors highlighted the concerns regarding time 
consumptions and thus declared these techniques as 
inapplicable in practical usage. Jedlitschka et al. 
(Jedlitschka et al., 2007) analyzed practically adoption 
of inspections in decision making for the German 
software industries; their observation focused on 
technological impact on software Quality, cost, and 
development time. 

Hauge (Hauge, 2007) investigated Open Source 
phenomenon and conducted a web-based survey, he 
observed 50% companies adopted open source coding 
in their software products. Torchiano et al. (Torchiano 
et al., 2008) reported 66% Italian companies experience 
migration tasks in his survey about analyzing state of 
practice of software migration. Scanniello et al. 
(Scanniello et al., 2011) conducted survey in Italian 
industries for the understanding the state of practice 
software Quality assessment and software defect 
identifications; they highlighted the software testing as 
popular technique and growing interest aims towards 
distributed inspection methods and deducted main 
problem as the lack of proper skilled employees. The 
aim of survey in Torchiano et al. (Torchiano et al., 
2008) was to identify the major problems encountered 
for software Quality assessment and defect 
identification. However, they didn’t highlight the factors 
degrading the software Quality during development 
lifecycle. 

The intent of this paper is to identify the key 
factors and areas in the software development phases 
that affect software Quality. In particular, identification 
of the major factors causing degradation of software 
quality and making software quality a challenging issue 
during the software development lifecycle. Our work is 
carried out by conducting an online survey from 
development teams involved in the software 
development lifecycle in order to get insight into 
processes that are performed in the development 
lifecycle especially in local cities of Pakistan. 

 

3. METHODOLOGY 
The research mainly has been carried out 

performing the following steps: Research assumptions, 
Designing Questionnaire, Conducting Survey and 
Identifying Factors 

The Research assumptions are made in the 
beginning of the survey in accordance with expected 
and well-known factors in literature and are described as 
follows: 

Maintenance

Testing and Integration

Implementation

Design

Requirement specification

Analysis
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• R-1: Non-standard procedures often result poor 
Quality 

• R-2: Poorly gathered requirements and poor design, 
usually leads to compromise at Software Quality 

• R-3: Unavailability of Quality Matrix agreements 
at the beginning of projects leads towards poor 
Quality 

• R-4: Satisfied employees produce High Quality 
Software Applications 

• R-5: Higher than 50% of total development in 
Testing phase yields Good Quality Software 
Products 

The Questionnaire is carefully designed to satisfy 
our purpose of research covering the entire phases of 
Software Development and it also ensures the ethical 
requirements. In particular, Questions are included to 
figure out the major factors impacting Quality of 
Software at industrial level in Pakistan. The 
Questionnaire has been divided into sections as per 
various phases of development lifecycle such 
requirements, design, development and testing phases. 

A survey has been conducted from Software 
Industries of big cities of Pakistan including Karachi 
and Lahore, which often contribute large in Software 
Market. In particular, Development teams (convenient 
contacts with authors) involved in Software 
Development are focused. We clarified the respondents 
about the research purposes and ensured them the data 
would be used solely for the research. A total of 47 
responses (samples) were collected in a period of two 
months. 

The identification of factors has been analyzed in 
the evaluation block in (Fig.2) based on domain 
knowledge, standards, and survey results. The survey 
results are also statistically verified with Research 
assumptions made earlier for finding factors. The Bird 
view block diagram of the methodology is illustrated in 
(Fig.2). The findings of the work and survey results are 
described in the following sections in detail. 

4. SURVEY RESULTS 
Among the 47 respondents (samples), who 

participated in the survey, the city-wise distribution 
observed is as following: 38% respondents were from 
Islamabad, 26% from Lahore, 21% from Karachi, 13% 
from Hyderabad and rest 2% worked from home at 
various locations. 

Regarding Qualification of respondents, only one 
(2%) had Higher Secondary Schooling, while 57% were 
with Bachelor’s Degree, 40% with Master’s Degree and 
None (0%) was found having PhD degree. Furthermore, 
only 9% (only 4) were found with female gender, the 

rest 91% (43 respondents) were male. The respondent’s 
age ranged from 20-29 years accounted to about 85% 
and the remaining 15% were in the age-group ranging in 
between 30-40 years. 

Regarding work experience, 19% of respondents 
were having more than 6 years of work experience, 
where as 9% of respondents had work experience 
ranging from 4-6 years. Rest 28% of respondents had 2-
4 years of work experience and 45% had less than 2 
years of work experience. 

Knowledge 
Domain

Questionnaire 
Design

Hypothesis Standards

Survey

Analysis

Evaluation

Factors

 

Fig.1 : Block diagram of Identification of Factors 

The organizations having number of employees 
below 20 are considered as small, number of employees 
in between 20 and 99 are considered medium and over 
100 are regarded as large organizations. We collected 
samples from organizations categorized as small, 
medium and large organizations by 21%, 40% and 38% 
respectively. 
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Regarding work environment and administrative 
behavior towards its employees, only 2-4% of 
respondents reported poor environment and/or poor 
behavior, whereas rest of them answered as Fair, Good 
and Excellent. Since, environment and administrative 
behavior maintain a key role in business domain, the 
survey results represent a higher number that is, 97% of 
respondents were happy with their organizations 
environment and administrative behavior. Moreover, 
60% of the employees who took part in the survey, 
reported their colleagues as very much co-operative and 
36% mentioned the conditional co-operation based on 
availability of leisure time.    

The already made Research assumptions are 
analyzed in the light of survey results. 

• R-1: Non-standard procedures often result poor 
Quality 

To verify the Research assumption R-1, we asked 
the respondents whether they follow organizational 
policies, standards, and procedures for the requirement 
gathering and design phase. The (Table 1) reports the 
survey responses for both Requirement and Design 
Phase. 

Table 1 : Requirement, Design standards and procedures 

Phase Name Yes No Don’t Know Total 

Requirement 24 17 6 47 
Design 22 18 7 47 
The Quality of Software deliverables is measured 

according to the number of bugs reported by clients, 
once deliverables are handed over to the clients. Based 
on this measure, we computed the percentile of Good 
Quality and Poor Quality for the data described in 
(Table 1). To validate the statistical significance of the 
Quality measure, we used t-test (Dietterich, 1998) at 5% 
significance level. The t-test produced p value 0.0002 
that validates the quality measure statistically 
significant. Therefore, Research assumption R-1 stands 
true regarding Quality of Software. 

• R-2: Poorly gathered requirements and poor design, 
usually lead to compromise at Software Quality 

The data collected in the requirement elicitation 
without standard procedures is regarded as poorly 
gathered, while the design of the requirements also 
needs a proper documentation to implement them. The 
design failing to clearly define requirement and not 
following any design standards is termed as poor 
design.  

The requirements gathering phase is not followed 
by all the organizations considered in the survey. The 
(Fig.3) represents the percentage of responses 

describing the requirement phase being applied within 
the organizations. 

The survey tells 38% of developers are provided 
requirements in written as well as diagrammatic format, 
where as 43% with written but only narrative format 
and 17% with verbal. These results explain the poor 
designing phase. 

Moreover, the results describe 19% of respondents 
don’t follow requirement phase and 9% don’t know 
about it. Among these respondents who don’t gather 
requirements properly, deliver 46% software products 
with more than 40% bugs. Likewise, the results show 
the poor design produces 50% of their software products 
having bugs more than 40%. Hence, the survey results 
are consistent with Research assumption R-2. The poor 
requirement gathering and poor design leads towards 
poor Software Quality. 

 
Fig.2 : Requirement Gathering Phase 

• R-3: Unavailability of Quality Matrix agreements 
at the beginning of projects leads towards poor 
Quality 

47% of respondents reported their organizations make 
agreements on Quality Matrix, while 38% responded in 
negation of it and 15% said they are not aware about it.  

The 82% from 47% who made agreements say that 
less than 40% bugs are reported after delivery of 
software products. Unlike the other respondents who 
didn’t make any agreements told that 66% projects are 
found having bugs with more than 40% once projects 
are delivered to clients. These figures of survey strongly 
verify the Research assumption R-3. 

• R-4: Satisfied employees produce High Quality 
Software Applications 

72
%

19
%

9%

Y E S N O D O N ' T  K N O W

Requirement Gathering 
phase

Organization Percentage (%)
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The (Table 2) describes the responses of 
satisfaction of employees with respect to their salary 
package and working timing. 

We computed the responses of satisfied and 
unsatisfied respondents regarding their salary and work 
timing, to identify the impact on Quality of software 
products. The 43% of employees satisfied with work 
timing stated producing Good Quality (i.e. blew 20% 
bugs have been reported after its initial release) and 
34% of satisfied employees regarding their salary 
package asserted Good Quality. On the other hand, 
below 20% of unsatisfied with respect to both salary 
and work timing told that the organizations where they 
work, produce good Quality products. We performed 
statistical testing (t-test) to validate the computed 
responses. The t-test resulted statistically significant the 
Research assumption R-4. 

Table 2 : Employees satisfaction 

Phase Name Yes No Don’t Know Total 

Salary 19 20 8 47 

Work Timing 26 13 8 47 

• R-5: Higher than 50% of total development in 
Testing Phase yields Good Quality Software 
Products 

Among 47 samples, 37 (i.e. 79%) said they possess 
Quality Assurance Department within their 
organizations and only 10 (i.e. 12%) reported its 
absence. The (Fig.4) indicates the percentile of each city 
having QA department and also they declared the Good 
Quality products being developed since all these 
respondents reported projects having below 20% bugs 
after release. 

 
Fig.3 : QA department availability 

While answering the Question about how much 
work is done on testing out of total development; the 
obtained responses are illustrated in the (Fig.5). The 

organizations performing less than 40% of total 
development on testing are found having 52% projects 
with bugs. Similarly those organizations, which perform 
more than 40% of total development on testing, are 
producing Good Quality products since 50% of their 
projects are having below 20% bugs after release and 
50% projects with less than 40% bugs; thus testing 
properly make projects successful and bug free. The 
survey results comply with Research assumption R-5. 

Referring to (Fig.5), only 4 out of 47 (~9%) 
respondents told that their organizations perform testing 
in range 61% - 80% of their total development work; 
similarly, 5 (~11%) perform in between 41% - 60%. 

 
Fig.4 : Total Testing performed 

5. FACTORS 
In this section, we summarize the findings that 

cause software quality degradation according to survey 
results as well as domain knowledge. The Research 
assumptions are verified among larger portion of 
participants. Therefore, factors highlighted in the 
Research assumptions are strongly affecting the 
software Quality. We discuss the key factors in detail in 
the following. 

5.1 Requirement Gathering and Design 
Requirement gathering is one of the complex and 

difficult tasks in the software development; since, 
clients are more likely to change their demands. 
Moreover, if the requirements aren’t properly defined to 
development team, it may cause delays and waste of 
time and effort. We found gathered requirement, being 
designed properly helps to produce good Quality 
products, and otherwise Quality is degraded. 

 
5.2 Quality Matrix 

The survey results indicated the role of Quality 
Matrix at the stage of requirement gathering helps 

48%
60%

42%
31%

0%
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40%
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Quality Assurance Department 
Availability
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Total Testing performed in 
development

Number of organizations
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organizations to meet the desired specifications. 
Therefore, we recommend Quality Matrix as one of the 
key factor that affects software Quality. 

5.3 SQA Plan 
Indeed, Testing strengthens software Quality. 

The organizations, which apply QA Plan for the testing 
of software deliverables, often succeed. 98% 
respondents stated their QA team majorly performs 
testing. However, only 33% answered as applying 
Process Improvement. Survey showed the organizations 
having QA department, which following approved QA 
Plan from their QA team, produce better Quality 
software products in comparison with those 
organizations that don’t have QA department. 

5.4 Level of Standards Applied 
Not only standard processes and procedures 

impact on overall Quality of software, but also the level 
of adoption of those processes within each phase of 
development. The results described 43% of the 
respondents said their organizations apply standard 
procedures at medium level (i.e. ignore some levels) and 
21% said they apply always standards at each level. 
While 26% stated only a few levels standard processes 
are applied. We recommend the standard processes and 
procedures at each level of development lifecycle in 
order to get better software Quality. 

Moreover, among the standards ISO 
(International organization for standardizations) 
standards were found being applied the most in the 
survey up to 38%, next IEEE (Institute of Electrical and 
Electronics Engineers) and CMMI (Capability Maturity 
Model Integration) having 23% responses both. 

 
5.5 Project Delays 

The 85% of the responses asserted the change of 
requirements during development phase that eventually 
causes delay in the projects. There are some other issues 
regarding delay in the project delivery including 
improper management, lack of planning for release 
schedule and overload of non-productive work load (i.e. 
unnecessary documentations). The faster development 
to release product deliverables on time, cause improper 
checking of functionalities and testing; since main goal 
is to release in time; hence such hurry in development 
compromise the Quality. We call project delays as a 
factor degrading the software quality. 

 
The survey results indicated the role of Quality 

Matrix at the stage of requirement gathering helps 
organizations to meet the desired specifications. 
Therefore, we recommend Quality Matrix as one of the 
key factor that affects software Quality. 

5.6 Employees Satisfaction 
Interest in the work makes it worthy; it has been 

observed in the survey, employee satisfaction regarding 
their salary as well as work timing and environment 
makes them comfortable to produce better results. 
Instead unhappy employees are more likely to perform 
in poor manner. Our hypothesis R-4 verifies our claim 
about employee satisfactions. In other words, employee 
satisfactions affect the software Quality. 

 
5.7 Communication Medium 

We also found that communication between 
development teams affects the overall development 
phases. 79% of the respondents replied e-mailing as the 
communication medium between teams. We 
recommend the physical meetings between team 
members in order to clearly understand the requirement 
specifications. The misunderstanding about the 
specifications, which are provided in emails, may cause 
waste of efforts and time. In our findings, 
communication medium between development teams 
plays an essential role develop better Quality products. 

6.          CONCLUSION 
The survey reported in this paper aims at studying 

and identifying the major factors affecting software 
Quality during its development phases. The target 
populations participated in the survey includes 
development teams of major cities of software 
industries situated in Pakistan. The findings of the work, 
being the limitation of the research, indicate the quality 
indicative parameters for the Pakistani Software 
Industrial Market. 

Larger portion of participants verifies the Research 
assumptions made in the study. The major findings, in 
our work, describe requirement gathering, designing of 
the requirements, agreements of Quality Matrix at the 
time of project contracts as one of the key issues, which 
are significantly important for the better Quality 
software deliverables. Furthermore, during development 
standard processes and procedures, proper planning and 
testing, adoption of standards in development life cycle, 
and communication between team members are also 
major concerns for the good Quality achievements. The 
work also deducted satisfaction of employees as one of 
the key factor for the better results. 

The findings are interesting and can potentially 
support the software industries to manage the areas 
discussed in our investigation. 
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