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ABSTRACT 

The life cycle of software projects have very high rate of failures due to the associated risks factors. Normally, 

the software projects suffer risks caused by the technical risks, management practices and conflicts of interests. Risk 

can be controllable by identifying the significance of individual risk factors for the quality improvement of software 

projects in the IT Industries. The aim of this paper is to improve the quality of the software projects of the participating 

IT industry by prioritizing the associated risk factors. The aim of this research work is to identify the most significant 

risk factor out of 20 numbers of associated risk factors. In this study, the feedbacks of group of software professionals 

for the associated risk factors were considered for the improvement of the probability of project success. The Likert 

scale was used to categorize the risk factors according to their priorities for the quality improvement of the software IT 

projects.  
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1.  INTRODUCTION  

The development of many software engineering projects has high failure rates and risks during their life cycle 

(Bohem, 1991). The risk can’t be always avoidable but controllable. The risk is identified through the risk factors 

involved in software development process. The Information Technology (IT) software engineering projects shall be 

considered successful if the projects are finished within budget and delivery time (Pressman, 2009). So, the software 

professionals have to proactively manage the risk factors in software engineering projects to avoid unexpected results 

caused due to software bugs. The risk factors roots from organizational factors such as lack of top management 

commitment, past outcomes, lack of risk management that lead to the project failure.  Risk management is defined 

as managing the risk by identifying, monitoring, controlling and eliminate software potential risk factors throughout 

the life of a software project to meet the project objectives before they become threats to successful software 

operation (Mohapatra, Panda, 2016). 

          For software quality assurance, the software testing phase plays an important role in the software engineering 

project and has great influence on IT risk management (Tian & Jongmoon, 2005). The software testing phase results 

bugs by performing unit testing, integration testing and system testing. The bugs are found in the site after the software 

project delivery to external customers which is more expensive to fix the bugs in the site as compared to unit testing 

done by software developer which results a major factor of economic losses. Thus, the significance of software 

quality should be given priority due to the severe costs caused due to inadequate infrastructure for software testing 

(Schawlbe, 2005). There are many quality problems are resulted due to inadequate implementation of software 

development practices. The highlights of this research paper is to analyze 20 important risk factors in software 

engineering projects for better risk management of IT software projects by using statistical tools such as one way  

ANOVA (Analysis of Variance) technique.  

2. METHODS &MATERIALS 

Strategic Risks of Software Engineering Project: Twenty software project risk factors are considered and shown 

below. All risk factors were measured on a 5 - point likert scale as high (5), medium (4), moderate (3), average (2), 

and low (1).  

 Reduced funds (R1). 

 Inappropriate feasibility study is performed (R2). 

 Rejection of the Plan in time by customer (R3).  

 The sub division of a big project into a smaller group (such as time, cost, and amount of work   required) is a 

highly challenging task (R4). 

 Unawareness inspection of the proper project planning (R5).   

 Insufficient time given to the software developers for requirements and the creation of system 

specifications (R6). 

 Overlooking of the test plan & software quality (R7). 

 Unawareness of past commonly used technology (R8).   

 Less time/ resources provided for the user interface design (R9). 

 Improper choice of architectural plan with the selected technology (R10). 

 Ignorance of past work done before the actual execution (R11). 

 Difficulties involved in the test case design (R12). 
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 Ignorance of the unit-level testing (R13).   

 Lack of formation of the required drivers, simulators for running and testing of the components and sub 

systems (R14). 

 Mismatch of customer requirements and test case deign (R15).   

 Technical challenges with the test automation process (R16). 

 Missing of the integration test plan documents for the software Integration testing (R17). 

 Missing of the system test plan documents for the software system testing (R18).  

 Missing of the actual criteria for acceptance of the system (R19). 

 Approved inspection steps are often ignored as per standard operating procedures (R20).  

The sample has been chosen to contain 40 IT software professionals working in a large scale IT Software 

Company in India. The method of collection of data has been done through questionnaire method. A group of 10 

software professionals from the company were chosen between 2-5 years of experience, namely software engineers 

to examine the risks associated in the software engineering projects. A group of 20 software professionals from the 

company were chosen between 6-10 years of experience namely, Deputy Project Managers to examine the risks 

associated in the software engineering projects. A group of 10 software professional were chosen between more than 

10 years of experience namely, project managers to examine risks associated in the software engineering projects 

from the selected company. Twenty numbers of strategic risk factors each categorised as high, medium, moderate, 

average & low are associated with the software engineering project. Those were presented to respondents for their 

views. A structured questionnaire method were used for data collection from the respondents with the objective of 

developing the model. Questionnaires were interviewed to all those 40 software professionals in the field of 

information technology who have vast experience & expertise in this area of Information Technology. The data 

analysis of responses collected through the issue of questionnaires were conducted by application of statistical 

method such as mean, standard deviation, percentage, and one way ANOVA.  

3. DISCUSSION AND RESULTS 
Distribution Sample: All twenty questionnaires were responded from 40 software professionals. These questionnaires 

are used in data analysis using statistical methods, frequency scales, and percent. The results of the analysis are shown in 

Table.1.  

Table.1. Distribution Sampling according to number of years of experience for 40 software professionals 

Experience Frequency Percent 

2-5 10 25 

6-10 20 50 

 > 10 10 25 

Total 40 100 

Table.1, shows that the percentage of 2-5 and more than 10 years of experience percentage are equal but 

smaller than the 6-10 years of experience of IT professionals. 

Importance of Risks: The Mean, Standard deviation and Percentage Score of each  20 risk factors collected from 

likert scale rating in descending mean  from 40 software professionals is shown in Table.2.  

Table.2. Mean, Standard deviation and Percentage of Score of each risk factor 

Risk N Mean Standard deviation Percent 

R7 20 4.575 0.932325 91.5% 

R14 20 4.425 0.747217 88.5% 

R20 20 4.375 0.740322 87.5% 

R17 20 4.325 0.747217 86.5% 

R15 20 4.275 0.986771 85.5% 

R18 20 4.250 0.839719 85.0% 

R4 20 4.200 0.939176 84.0% 

R19 20 4.175 0.812956 83.5% 

R2 20 4.150 1.075365 83.0% 

R5 20 4.075 0.888314 81.5% 

R1 20 4.050 1.299901 81.0% 

R3 20 4.000 1.037749 80.0% 

R6 20 3.950 0.932325 79.0% 

R8 20 3.850 1.075365 77.0% 

R9 20 3.750 1.149136 75.0% 

R10 20 3.600 1.236206 72.0% 

R11 20 3.425 1.217132 68.5% 
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R12 20 2.925 1.118321 58.5% 

R16 20 2.875 1.180775 57.5% 

R13 20 2.825 1.129727 56.5% 

All respondents indicated that the risk of R7 named as “overlooking of the test plan & software quality” was 

the highest risk and very important with highest mean value. The ranking of risks is done on basis from the highest 

mean value to lowest mean value in descending order. The  sequence  of   rank of risk factors is established as  from 

risk numbers R7, R14, R20, R17, R15, R18, R4, R19, R2, R5, R1, R3, R6, R8, R9, R10, R11, R12, R16, R13 in 

descending order of mean.  

Ranking of Risk Factors: The ranking of importance of each risk factor for the three groups of experienced software 

professionals is shown in Table.3. 

Table.3. Ranks of Risk factors among three Experienced Groups 

2-5 year 6-10 year >10 year 

R7 R7 R7 

R1 R4 R14 

R2 R14 R17 

R4 R20 R18 

R14 R3 R20 

R15 R17 R19 

R17 R5 R15 

R20 R15 R2 

R18 R18 R5 

R3 R19 R6 

R5 R1 R8 

R19 R6 R9 

R6 R8 R4 

R8 R2 R10 

R9 R9 R11 

R10 R10 R3 

R11 R11 R1 

R13 R16 R12 

R12 R13 R16 

R16 R12 R13 

The above table shows R7 risk factor is high important which is rated by all three experienced groups of IT 

software professionals. 

Measure of Significant Differences: Whether there are any significant differences in the judgment of risk factors 

among three experienced groups of IT software professionals? 

Table.4. Mean and standard deviations of quality factors among to 3 experienced   groups 

Name of Group No. of People (N) Mean Std. deviation 

2-5  year 10 3.645 1.318748 

6-10 year 20 4.1375 1.011414 

>10 year 10 3.695 1.017436 

Total 40 11.4775 3.347598 

One Way ANOVA: The steps used for calculation of ANOVA (Analysis of Variance) shown: 

 Sum of all items (T) = Sum of means of X for three experienced  groups = sum of mean X1 of 2-5 years of  

experience group + sum of mean X2 of 6-10 years   of  experience group + sum of  mean X3 of >10 years 

of  experience group = 36.4+82.8+37=156.2 

 Correction Factor = (Square of  T) / N = (156.2*156.2)/40 = 609.961 

 Total Sum of Square = Sum of (mean square X1+ mean square X2 + mean square X3) – (Correction Factor) 

= (136.75+350.07+139.41) – (609.961) = 16.269 

 Sum of square between the sample = [square of (36.4)/10+square of (82.8)/20+square of (37)/10] – 

[Correction Factor] = [132.49+342.8+136.9] – [609.961] = 2.229 

 Sum of square within sample = Total sum of square - sum of square between the sample                                             

= 16.269-2.229 = 14.04 

Table.5. One Way ANOVA 

Sources of Variation Sum of Squares Degrees of Freedom Mean Square 

Between Sample 2.229 2 1.1145 
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Within sample 14.04 37 0.3794 

The Calculated Value of “F” =mean square between sample/ mean square within sample =        

1.1145/0.3794= 2.9375. 

The table value of “F” is 3.26 at 5% significance   level at degrees of freedom 2 and 37. Here calculated 

value of   F is less then table value of   F.  Interpretation: – difference of the mean value of the risk factors by different     

group of software professionals are not significant and different group of experienced software professionals have 

been from the same universe. The judgment of project   managers under various age group does not differ 

significantly (i.e. uniform equality of judgment have been responded by the three groups of experienced software 

professionals). 

Research Model: This research model helps to understand the each 20 risk factors associated different phases of 

software development life cycle of a project shown in Figure 1.This research model concludes that testing phase has 

involved 8 risk factors which affects quality of software engineering projects.     

 
Figure.1. Research Model 

4. CONCLUSION                              

The concern of this research is investigating the important risk factors involved in testing phase which 

influence on quality in software engineering projects. The results showed that there were 20 common risks involved in 

software engineering projects of   IT Company. The research model is established for   achievement of optimum quality 

for software engineering projects in planning phase, analysis phase, design phase, coding phase, testing phase and 

implementation phase of SDLC process. The highest risk factors and very important was “Overlooking   of the test 

plan & Software quality”. The ranking sequence of risk factors R7, R14, R20, R17, R15, R18, R4, R19, R2, R5, R1, 

R3, R6, R8, R9, R10, R11, R12, R16, R13 were  identified according to importance in descending order of mean. The  

results shows the IT industry must improve the quality of software engineering projects by considering all risk factors 

being careful with test cases, test plan, schedules set, support for reusable designs and code,  and  package  acquisition.  

At last, there are no significant differences in the quality problems due to three groups of experience of software 

professionals. In the future, the researchers should be concerned with new techniques to improve quality software. 

Further, the industries may improve the quality of software through implementing all risk factors based on these 

outputs.  
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