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Abstract
In developing countries, one of the problems in the successful 
implementation of projects is that project management techniques 
are not applied. This problem results in a huge loss of financial 
and human resources . Nowadays project management has 
become a knowledge for which some standards have been 
defined to guarantee the existence of desired executive methods 
and identify the relevant elements. In this paper, the standards of 
project management were explained comparatively first. Then 
various software development methodologies were studied. Each 
methodology had a dedicated process and attributes. After that, the 
consistence of this project with software development standards 
were investigated .
In this study, a questionnaire was used to investigate the 
compatibility of project management methods with software 
development methodologies. The information of statistical 
samples were provided by different software roles in various 
software companies with statistical methods. Then the information 
was analyzed in SPSS. After that, it was clarified that knowing 
PMBOK had a positive impact on projects so that it would become 
more compatible with RUP.
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I. Introduction
With the development of business field in companies and 
globalization of projects, nowadays it is essential to use standards 
in order for the people involved in projects to cooperate with 
each other and to make sure that jobs are done correctly. In 
addition to explaining the job and determining how to execute the 
operations correctly, the standards were stated as a reference for the 
members of project team dealing with disagreements. The power 
of standards is in their comprehensiveness, simplicity, consumers’ 
general acceptance, and guarantee for the correct execution of 
jobs. Given the globalization of companies involved in creating, 
producing and developing labor markets, the project managers are 
advised to become familiar with project management standards 
which can help them execute project plans [1].
One of the problems of developing countries in the successful 
implementation of projects is the lack of using project management 
techniques which would result in a huge loss of financial and 
human resources. Nowadays project management has become a 
knowledge for which some standards have defined to guarantee 
the existence of desired executive methods and identified the 
relevant elements [4].
Software development process refers to a set of software engineering 
activities which is designed and organized to manage the lifecycle 

of a software product. The lifecycle of a product includes parts 
such as needs assessment, design and implementation, and support 
(development process, management process, support process). A 
set of methods should be specified to each part. These methods 
should clarify the way of doing activities. For instance, software 
development processes fall into some categories according to 
their selected software production models, each of which divides 
software production activities into different fuzzy frames with 
periods in various methods [4].
Since the diversity of software functionality has broaden, 
this industry cannot survive without integrated and uniform 
standards. Given the fact that each software developer adopts 
a certain production method and uses different methodologies 
in development steps, the results of various companies will be 
different in terms of the qualitative and executive procedure of 
form and performance.
Therefore, the necessity of software standards and project 
management are obviously felt. Software experts believe that 
the strong support for products, documentation, and price 
estimation can only be achieved through an organized standard 
and methodology [11]. Team work is more significant in the 
presence of a correct standard[9]. Different methodologies are 
used to develop software applications in the world. Moreover, 
there are different standards for project management and software 
development. This study conducted a comparative investigation 
on project management technologies first. Then it introduced 
different software development methodologies. After that, it 
investigated how to adjust project management standards to 
software development methodologies.

II. Comparative Study of Project Management 
Standards
Different standards and technologies have been presented to 
manage projects. Each of these technologies can be used in 
accordance with the attributes of project. In this part, PMBOK 
standard is first investigated as a reference. Then other technologies 
such as COCOMO, MTA, and EV were investigated. It is obvious 
that the selection of appropriate standards can help the project 
manager to use them in the implementation.

A. PMBOK
Various institutes and countries started codifying their special 
standards for project management. However, PMBOK is more 
important and highly acclaimed(PMBOK stands for Project 
Management Body of Knowledge). This is the very name which 
was known in Project Management Institute (PMI). It is very 
common to use. After codifying PMBOK, American National 
Standards Institute confirmed it, too, and registered it as the 
American national standard for project management. In this 
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standard, the knowledge of project management was stated in 
9 parts. Among them, there were slight difference between two 
versions introduced by PMI and ANSI. PMBOK has a theoretical 
look, whereas ANSI 99-001-2000 has a more executive look. Like 
other standards, PMBOK is annually revised by a designated 
board of PMI. If changes should be applied, PMI members will 
be notified of a new version [4].

Each method has its own advantages and disadvantages. The 
following table indicated the advantages, disadvantages and usage 
of PMBOK [2]:

Table 1: Advantages, Disadvantages and Usage of PMBOK

Pmbok Comments

Advantages

PMBOK provides a general project • 
management framework in the form of 
process groups and knowledge areas.
PMBOK gives a concise summary of and • 
reference to generally accepted project 
management principles.
PMBOK proposes a united project • 
management terminology.

Disadvantages

PMBOK is only a framework; the actual • 
needs of the project in question should 
be determined by a knowledgeable 
managerial team.
PMBOK provides minimal coverage • 
of various project management 
methodologies and techniques. One 
definitely needs to consult specialized 
texts on these subjects in order to learn 
the ins and outs.
PMBOK only covers those aspects of • 
the project management process that are 
profession independent.

Usage

Since PMBOK really is a collection of • 
generally accepted project management 
techniques, these techniques can easily be 
integrated in other methodologies when 
applicable.

B. Constructive Cost Model (COCOMO)
The Constructive Cost Model (COCOMO) is an algorithmic software 
cost estimation model developed by Barry W. Boehm. The model 
uses a basic regression formula with parameters that are derived 
from historical project data and current as well as future project 
characteristics [3].

This model was first used to evaluate the costs of software 
application, although its accuracy led to the comparison of 
differences in the project. However, it can enter the steps of project 
in calculation. COCOMO 2 estimates the cost with three models 
including development model, initial model, and post-architecture 
model. Table 2 indicates the advantages and disadvantages of 
COCOMO [2].

Table 2: Advantages, Disadvantages, and Usage of COCOMO
COCOMO Comments

Advantages

Although it’s hard to pinpoint the exact cost • 
of any given project, one can still obtain 
usable data by calculating optimistic and 
pessimistic estimates.
Implementation and execution of the model • 
is very simple and efficient.
As a result, it is supported by public as well • 
as commercial tools.
COCOMO is a well-known and well-• 
documented technique.

disadvantages

It is quite difficult to come up with • 
satisfactory estimates for the size of a 
project when the latter still in an early stage 
of development.
The use of the number of lines of source • 
code as a measure of complexity is highly 
disputable. Even though COCOMO tries to 
take this into account by providing different 
tables for all major programming languages, 
there are still lots of inconsistencies such 
as: expressivity differences between 
programmers, usage of subroutines, general 
code reuse, etcetera.
Several input parameters in the model • 
cannot by determined quantitatively; 
they need be estimated as well. A few 
examples: experience and productivity of 
the programmers, maturity and capability 
of CASE tools.
The accuracy of the ultimate estimates of • 
the COCOMO model depends considerably 
on the exactness of the initial ones.
The COCOMO model has not been revised • 
since 1995. Therefore, it is likely the model 
fails to take into account new theories and 
practices in the Software Engineering _eld, 
resulting in worse estimates.

Usage

As stated above, the COCOMO model • 
can only be applied when the project in 
question satisfies a given number of criteria. 
Additionally, it is advisable to try out other 
estimation techniques, as to get a feeling 
of the accuracy of the estimates that have 
been obtained. Other possible techniques 
include:

i. Expert judgment
ii. Estimation by analogy
iii. Other algorithmic cost estimation 

models

C. Milestone Trend Analysis (MTA)
MTA is a software engineering technique used to evaluate the real 
progress of a project. This technique is mostly used in planning a 
project. This method controls the execution time of a project. For 
instance, it can detect the delay time or the time of progressing 
sooner than expected. This method uses matrixes and graphic 
diagrams for management. Table 3 indicates the advantages and 
disadvantages of this methodology [2].
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Table 3: Advantages, Disadvantages, and Usage of MTA
MTA Comments

Advantages

MTA is a simple, elegant and effective • 
technique.
MTA is widely used and supported.• 
MTA has a large application area.• 

Disadvantages

MTA in itself does not keep track of inter-• 
package dependencies. Therefore, when a 
certain milestone completion date is altered, 
one needs to make sure its dependencies are 
altered as well. This does not prove to be 
much of a problem in practice however, 
since MTA is available as a plugin for more 
comprehensive project management tools 
that can keep track of dependencies.
The inputs of the MTA technique are of • 
course estimates of milestone completion 
deadlines. As such, it is imperative these 
estimates are made by knowledgeable 
and experienced engineers. MTA will not 
be of much use if these estimates are not 
reasonably accurate.

Usage

As stated above, the only prerequisite is that • 
the project under scrutiny uses milestones. 
MTA does not impose any further restrictions 
on the process model and can help to clarify 
progress assessment in almost any project.

D. Earned Value (EV) Management
Earned Value method is way of measuring and evaluating the 
real progress of a project with respect to the completed work, 
elapsed time and costs. This method would help evaluate the 
efficiency of project through comparing the initial plan and real 
progress. Drawing an obvious picture of the project status and 
calculating the earned value, the initial plan can be compared 
with the real status, so a clearer assessment of the progress of 
project can be achieved. EV method was formed in accordance 
with the calculation and investigation of the following parameters: 
Budget Cost of Work Scheduled (BCWS) refers to the budget 
of the entire activities which was spent on the schedule until 
the investigation date. Budget Cost of Work Performed (BCWP) 
refers to the budget considered in the scale of the initial plan for 
the real work performed. Actual Cost of Work Performed(ACWP) 
which refers to the actual cost paid for the work performed. Table 
4 indicates the advantages and disadvantages of EV [14].

Table 4: Advantages, Disadvantages and Usage of EV
EV Comments

Advantages

During a project a manager can judge if the • 
projects is on schedule/budget. If that’s not 
the case an estimate can be made how far 
the project is over budget.

Disadvantages

It’s very difficult to estimate the real Earned • 
Value at a certain point in time.
Wrong estimates of this value can make a • 
project look like it’s doing a lot better then 
it really is (or the other way around).

Usage

EV management can be used to monitor • 
projects where there is planning beforehand 
when certain goals should be reached. This 
encompasses most thick methods. 

E. Critical Path
Critical path method is an algorithm is used to schedule a set of 
project activities. It is an important tool for project management. 
Normally, critical path method can be used for all kinds of projects 
such as constructions, aerospace and so on. The following table 
indicates the advantages and disadvantages of critical path [2].

Table 5: Advantages, Disadvantages, and Usage of Critical Path
CRITICAL PATH Comments

Advantages

Critical Path analysis is very clear and • 
unambiguous. It can be used to identify the 
most important activities, and make sure 
extra care is given to them. Furthermore, 
for activities that are not on the critical path, 
the slack can be calculated and taken into 
account

Disadvantages

Critical path was designed for routine • 
activities, which can be estimated easily 
and correctly. Uncertainty about the 
duration of a task cannot be expressed 
in the critical path model, and reality can 
therefore sometimes deviate from the 
model’s predictions.

Usage

For Critical Path scheduling to be effective, • 
tasks must be known early in advance, and 
for analysis to be useful, the tasks must 
have visible dependencies.
This makes it unsuitable for methodologies • 
like XP, where activities are small, 
scheduled only shortly in advance, and 
tasks have few to no dependencies upon 
each other.

F. PRINCE 2
Projects in Controlled Environments (PRINCE) is a project 
management methodology covering the organization, management 
and control of projects. A project has a clear beginning, middle 
and end, a clear organizational structure and denned objectives. 
You can use a managing methodology like PRINCE to ensure 
that a project is successful, which means that it finishes on time, 
within budget and provides the customer with what they have 
asked for [2, 5].

Table 6: Advantages, Disadvantages, and Usage of PRINCE
PRINCE 2 Comments

Advantages

Being able to control your project is key to • 
its success. For this reason PRINCE2 breaks 
down projects into easily managed stages, 
essentially breaking a large project into `bite 
size chunks’.
To ensure that a product (or service) meets the • 
customer’s quality expectations these must be 
depended and agreed when a project is being 
planned.
In PRINCE2 planning does not end once the • 
project has started. Of the eight PRINCE2 
processes all but one involve planning, even 
the process.
Every time we carry out a project we learn • 
something. All lessons, mistakes, ideas 
or successes are captured in the Lessons 
Learned Log. At the end of the project these 
are collated into a Lessons Learned Report, 
allowing others in the organization to benefit 
from them.
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Disadvantages

Every person who works on a PRINCE2 • 
project should be quite familiar with every 
aspect of PRINCE2 to know how to play the 
game. It often happens that this is not the case, 
because it is very expensive to give everyone 
involved a course to study PRINCE2.
Using PRINCE2 means that a lot of documents • 
and lists have to be written, and because Project 
Managers only have to inform the PB about 
the status of the project, when something goes 
wrong they can easily blame others. It is also 
very easy to blame other project groups when 
something goes wrong. This leads to the so 
called \cover your ass behavior”.

Usage

PRINCE2 is a very complete project • 
management methodology and it covers a 
project from the very beginning till the delivery 
of the final product. So PRINCE2 does not 
need to be coupled to other methodologies or 
project techniques.

As obvious, each of the aforementioned technologies had some 
advantages and disadvantage along with the same or different 
applications.

III. Software Development Methodologies
Software development methodology includes a set of processes, 
guidelines, formal technique, and documents patterns and the 
relations governing the software development which are used and 
referenced to at different steps of software life cycle. In general, one 

can divide software development methodologies into 2 groups of 
old methodologies and agile methodologies. SSAADM (Structured 
Systems Analysis and Design Method), which is the oldest and 
the most famous one, is based on waterfall approach in software 
engineering. Waterfall approach is representative of serial and 
irreversible characteristics of software development steps including 
analysis, design, programming, and system establishment. This 
method is rarely used today due to the lack of project phasing and 
the high risk of the process, and it is only appropriate for small 
systems. RAD (Rapid Application Development) w is another 
commonly used method in this group which has focused mainly 
on time and does not pay much attention to programming and 
documents development [13]. In these methods, software data and 
maintaining them is very important, but not sufficient attention 
is paid to behavioral characteristics of the software which is due 
to the simultaneity of the software development and increasing 
growth of databases. RUB methodology is the most detailed and 
the most official methodology for developing software and it is 
innovated and documented by a set of developed processes, and 
some of these processes used for IBM according to the nature of 
the project. This method can be used by the company for most of 
the projects. Developmental programming and the possibility of 
phasing projects are among the advantages of this method, and this 
method is formal in a way that in case of need for statements and 
analysis agenda, the documentations of this method can be used 
directly in the project. In this method, the description of the roles 
and duties of individuals are completely determined and they are 
available in IBM website as guidelines. RUP (Rational 

The following figure indicates the comparison of different software methodologies.

Fig. 1: Comparison of Software Development Methodologies

Unified Process) creates documentations in order to reduce the formality and complex rules[12]. RUP is a new methodology which 
emphasize on teamwork, eliminating all redundant documents which are not used in most projects, reducing the number of roles and 
simplifying and developing them horizontally instead, reducing the management levels, and process flexibility. In these methodologies, 
the rules are developed in a practical form and are not based on documents, for instance in these methodologies, much attention is 
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paid to developing XP (Extreme Programming) testable versions 
of the software in short times, e.g. one day, or it is suggested in 
this methodology that programmers sit at the computer in groups 
of two in order to perform programming and troubleshooting 
at the same time, and also, the opinions of two people will be 
applied in the software [13]. These three groups of methodologies 
have differences in important organizational structure parameters 
such as team size, the level of formality, and focus, and they are 
usually selected based on the type of the project and the team 
members’ knowledge [1]. In this paper, the effect of using these 
parameters on the organizational success will be studied, so that 
in addition to above-mentioned factors, the required success in 
software development team will be considered as a determining 
factor in choosing software development methodology.

IV. Case Study
The aim of project management in software development industries 
includes both software products and the modules generated to be 
used in software development. This is causal or aftermath study 
meant to answer this question, “Which one of project management 
technologies is more compatible with software development 
methodologies?”
Three the most-widely used methodologies and three project 
management standards which were adopted the most were 
investigated first in order to evaluate this problem.

V. Research Methodology
Using Morgan Table and considering the fact that the statistical 
population included software developers in Iran, 50 companies 
and project managers were selected as the sample to answer the 
aforementioned question. To increase the credibility, 40 companies 
were selected using random sampling method.
The data collection tool was an author-designed questionnaire. 
To evaluate its reliability, 40 members of statistical population 
which were not included in the sample were selected to have the 
questionnaire. After collecting the questionnaires, the data were 
inserted into SPSS. Using Cronbach’s alpha, the reliability of 
questionnaire was calculated. Since the alpha was over 60%, no 
question was crossed out. Table 8 shows reliability statistics.
The questionnaire was mailed to companies which were asked 
to answer the questions with respect to successful software 
projects and project management methods. After receiving the 
questionnaires from companies through mail, they were analyzed, 
and 40 of them were accepted. The questions were encoded and 
inserted into SPSS 17.

Table 7. Case Processing Summary
N %

Valid 40 100.0
Excludeda 0 .0

Total 40 100.0

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

Table 8: Reliability Statistics
Cronbach's Alpha N of Items

.708 6

Using Smirnov-Kolmogorov test, the normality test of data was 
done in order to select the appropriate statistical test to investigate 
the hypothesis stating methodologies were compatible with project 

management methods. It was clarified that the data were normal; 
therefore, descriptive statistics was used to test the hypotheses. 
Table 9 shows one-sample Kolmogorov-Smirnov Test.

Table 9: One-Sample Kolmogorov-Smirnov Test
Method

N 40

Normal Parametersa,b
Mean 67.5415
Std. Deviation 11.04956

Most Extreme Differences
Absolute .113
Positive .112
Negative -.113

Kolmogorov-Smirnov Z .715
Asymp. Sig. (2-tailed) .686

a. Test distribution is Normal.
b. Calculated from data.

This research used brainstorming method to design the 
questionnaire. Effect of project management and software methods 
on success of projects is the aim of this research. The results 
obtained from SPSS on the variables were indicated in Tables 10 
and 11. In table 11 shows the t test result. According to this table 
t is 10.04. It is larger than 3. According to these tables and result, 
the use of appropriate methodology and project management 
influenced the success of projects. As observed on figures, the 
standard methods PMBOK and RUP were had more compatibility 
in comparison with other methods. The number of successful 
projects using PMBOK and RUP was more than other methods. 

Table 10. One-Sample Statistics
N Mean Std. Deviation Std. Error Mean

Method 40 67.5415 11.04956 1.74709

Table 11: One-Sample T Test
Test Value = 50                                      

t df Sig. 
(2-tailed)

Mean 
Difference

95% Confidence 
Interval of the 
Difference

Lower Upper

Method 10.040 39 .000 17.54150 14.0077 21.0753

Fig. 2: Distribution of Implemention Methodology and Project 
Management
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As observed on fig. 2, the standard methods PMBOK and RUP 
were had more compatibility in comparison with other methods. As 
observed, the number of software projects implemented through 
PMBOK and RUP is more than other options.
Distribution of Software Implementation and Project Management 
Methods shows on figure3. Figure 3 (A) shows the Rup is more 
than other software development method used for implementation 
projects. Figure 4 (A) shows the PMBOK is more than other project 
management technology used for implementation projects.

   (A)

   (B)
Fig. 3: Distribution of Software Implementation (A) and Project 
Management Methods (B) in Observed Samples

VI. Conclusion and Suggestions
This study conducted a comparative investigation on project 
management technologies first. Then it introduced different 
software development methodologies. After that, it investigated 
how to adjust project management standards to software 
development methodologies.
Given well-conducted studies on the standards of project 
management and the information which is available on the 
methods of software development, these question were raised: 

Which one of project management methods was compatible with 
software development methodologies? Which one of software 
development methods would provide a better setting for the 
success of organizations? To answer these questions, the group 
and organizational parameters involved in the success were listed. 
Using a questionnaire, these parameters were investigated in the 
statistical population including software engineers working in 
software companies in Iran. After the investigation, it was clarified 
that teams using PMBOK method were more compatible with 
RUP. The investigation methods can be expanded to other software 
development methodologies in the future. Also In the future, can be 
provided a hybrid model. This model is combinatorial of software 
development method and project management technology. 
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