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Abstract- The aim of this research is to survey the
challenges of computer software developers' companies in
country, and based on research findings to examine
software metrics. By literary review, some of the most
problem factors in the computer software development
published in scientific context were obtained. The research
population consists of about 600 computer software
developers’ companies. 201 questionnaires out of 234,
amounting to %86, were returned by project managers.
Resulting of two sample tests with significance level
greater than 0.05, there is no significant difference
between the number of members of software project teams
and variables related to the challenges of documentation
qualities, system requirements, programming quality,
maintenance,  personnel  resources and  process
management. The significant relationship between
software project duration and system requirements were
observed and the companies that run the projects shorter
in duration, having more challenging to requirements.
There are more challenges related to the qualities of
software programming and maintenance in groups whose
members are less experienced. Significant difference
between the various methodologies adopted in software
development with the above mentioned variables were not
observed.
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l. INTRODUCTION

Computer software development principally is more
risky compared with other industrial products. According to
results by Standish group's chaos report that is well known to
Software Crisis, 365 IT sections managers in 1994 have
participated in study and they reported that only 16% of
software development projects have been completed
successfully, 53% have been faced with challenges and 31%
have been failed [1]. A similar study in 2000 concerning the
field shows that only 28% of software development projects
have been completed successfully, 23% have been stopped
and 49% have been faced with serious problems [2]. Only
29% of software development projects have been completed
successfully in 2004 while 53% & 18% has been challenged
and failed respectively. Similarly, only 32% of software
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development projects have been completed successfully in
2009 and 44% & 24% has been challenged and failed
respectively [3]. Project success depends on suitable timetable
of project completion in software development projects and
this completion should depend on exact estimation of prime
cost and software quality in development process and applying
specifications which have been determined and predicted at
the beginning of the project. So, challenge means that a
completed project imposes more cost and time and lower
quality rather than initial expectations due to lack of
appropriate planning and policy in time, cost and quality
management. The project is regarded as failed if it stops in any
phase of software life cycle or if it remains uncompleted [4].
Software development, the ability to produce novel and useful
software systems, is an important capability for software
development organizations and information system developers
alike. However, the software development literature has
traditionally focused on automation and efficiency while the
innovation literature has given relatively little consideration to
the software development context. As a result, there is a gap in
our understanding of how software product and process
innovation can be managed. Specifically, little attention has
been directed toward synthesizing prior learning or providing
an integrative perspective on the key concepts and focus of
software innovation research [5]. Principally, several factors
should be considered in computer software development that
parts of them are related to software development phases and
accompanied metrics which are used to assure the quality of
products in such a way that their absence or failure can affect
on computer software development. Software development
process means a part which is related to all phases of software
development and its goal is to manage software life cycle in
order to supervise and evaluate better and finally, to decrease
challenges and promote qualities. Procedure of how to do
something well, or Methodology also consists of consecutive,
successive methods and guidelines that are tools to formulate
and regulate these processes. Hence, software developers use
various methodologies such as Software Process Improvement
(SPI), Agile and Rational Unified Process (RUP) models in
software manufacturing phases. Although, each mythology
uses special techniques and standards in software
development; however they follow same principles and phases
which observing them is unavoidable. These principles begin
with analysis, feasibility study and it leads to software
manufacturing operation and finally maintenance after study
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on planning, manufacturing & implementation, program test.
Some reasons of the challenges, failure or success of software
projects are made because of comprehensive attitude to
observe these phases; focusing components such as time, cost,
quality and goal achievement. Some reasons of the challenges,
failure or success of software projects are made because of
comprehensive attitude to observe these phases; focusing
components such as time, cost, quality and goal achievement.
On the other hand, studying abilities and level of manpower
proficiency which mainly include project group members and
particularly project managers and programmers is considered
as factors may affect on success or failure of projects
concerning computer software development.

By the way all efforts and activities in direction of
software development and each phase are means to the end
that the software will be able to remain for a long time after
implementation and installation and to adopt changes, relative
unavoidable, arisen from environmental conditions. Lack of
adaption with new conditions by the software makes it less
usable and it will be out of date or retired after a while. One
example is disk operating system (DOS) that is out of date at
present time.

We deal with measurement and evaluation in our life
every day. For example; when we go shopping, we buy things
based on our incomes and/or we stirred sugar into our tea
based on our previous knowledge and experiences.

Number of Frequency | Frequency | Cumulative
Members of Percentage | percentage
Project

1-2 14 7 7

3-5 70 34.8 41.8

6-10 56 27.9 69.7

11-20 35 17.4 87.1

More than 26 12.9 100

20

Total 201 100 -

Table 1. Distribution of responders regarding number of
project members

According to one approach, any kind of study executed
in the field of software by mathematics and statistics may be
called “software metrics” due to the fact that quantitative
analysis finally improves processes and procedures in and
makes optimal use of resources and promote software quality.
Also, using software metrics, software developers would be
able to have more accurate predictions of costs and period of
project execution and allocation of sources, therefore, it
promotes productivity for software development. Hence, the
software metrics intends to present indices for managers of
software developer companies to evaluate software
qualitatively by quantitative statistics and measurements.
Organization managers in different levels such as top, middle
and low-level managers i.e. project managers can gain useful
information in the field of products quality by software
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metrics. On the other side, software developers would be able
to evaluate final product better by quantitative information in
relation to processes and procedures which they achieve
during software development and its various phases, thus,
software metrics is a way to solve the software development
challenges. It should be noted that merely a part of principles
and rules of software metrics are in direct relation with phases
of software development and they are applicable in all the
software development phases and the other part is related to
software development indirectly including items such as
manpower measurement and examining their proficiency and
skill at the beginning of the project in order to avoid damage
and loss arisen from such items. Although initially the very
intention of this paper was to reveal some problem factors of
companies' computer software developers across the country,
but as a consequence, obtaining some hints to software metrics
is also remarkable. As quantitative measurements are
significant for all science, so is the case for computer science
as well. In general what is basically meant by metrics.

Duration of Frequency | Frequency | Cumulative
Projects Percentage | percentage
Completion

Less than 6 40 19.9 19.9
months

6-12 months 73 36.3 56.2

13-24 months 51 254 81.6

More than 24 37 18.4 100
months

Total 201 100 -

Table 2. Distribution of responders regarding duration of
projects completion

Including software metrics, is to regulate some rules and
principles to assure software and papering the ground for
future better quality. To specify software metrics, Software
measurement provides continuous measures for the software
development process and its related products. It defines,
collects and analyzed the data of measureable process, through
which it facilitates the understanding, evaluating, controlling
and improving the software product procedure [6]. By the way
software metrics divided into three categories including
product, procedure and process metrics. One of the types of
software metrics is Process metrics, and it means measuring
the process of software development including human
resources, time, etc.

1. RESEARCH QUESTIONS

e What are demographical specifications of teams’ members
with respect to software metrics.

e Is there a significant relation between demographical
specifications including project groups’ members, period
of projects completion, average experience of project
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groups’ members and the used methodology in projects
with related variables to computer software development
challenges.

1. METHODOLOGY

Present research which belongs to applied type is an
analytical-survey research. It means that computer software
development challenges have been studied by analytical-
survey method. The questionnaire is also used by five-level
Likert scale as a tool to gather information.

Thus, items of initial questionnaire have been produced
and compiled in 6 dimensions and 30 items based on the most
challenging factors reported by software developers and
official valid resources have published these challenges in
scientific texts, particularly in [7].

Average Frequency | Frequency | Cumulative
Experience of Percentage | percentage
Team Members

Lessthan 1 year | 1 0.5 0.5

1-3 47 234 23.9

4-6 109 54.2 78.1

7-9 34 16.9 95

More than 9 10 5 100

Total 201 100

Table 3. Distribution of responders regarding average
experience of project groups members

In other words, software engineer masters’ opinions have
been used in order to obtain questionnaire validity and the
questionnaire has been confirmed by experts of this field. Also
Cronbach's Alpha Coefficient was used for questionnaire
reliability and it was about 0.8. As it is observed research
variables have acceptable alpha value. It was formulated as
final questionnaire  considering opinions and final
confirmation by software experts, and pilot survey in a society
consist of 30 members of working people in valid ICT
companies, then the questionnaire was distributed in research
society by targeted method. This research statistical society
includes 600 computer software developers who have a valid
technical confirmation certificate. According to Krejcie&
Morgan Table of sample size of questionnaire; sample volume
consists of 234 companies with ranks 1 to 7 for which
questionnaires were sent. 201 questionnaires were filled and
returned by project managers of software development team,
therefore, about 86% of questioners have been returned.
Descriptive statistics and also inferential statistics including
analysis variance tests were used to analyze data collected by
gathered questionnaires.
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V. RESULTS AND DISCUSSIONS

Research results are presented in this part regarding
research questions.

What are demographical specifications of project teams’
members with respect to software metrics?

This part of statistical analysis studies on way of
statistical sample distribution obtained from computer
software development companies regarding variables such as
number of members of projects’ teams or groups, duration of
projects completion, average experience of project teams’
members and used methodology in projects.

Table 1 of frequency distribution shows status of number
of project team member. Among all sample groups, 14 project
teams among groups have 1-2 members (7%), 70 project
teams have 3-5 members (about 35%), 56 project teams have
6-10 Members (about 28%), 35 project groups have 11-20
members (about 17%) and 26 project groups have more than
20 members (about 13%) As it is observed in table 1, the
highest frequency belongs to project groups with 3-5 members
with 34.8%.

Used Methodology Frequency | Frequency
Percentage

SPI models 4 2

Agile 45 22.4

RUP 66 32.8

Other 63 31.4

No methodology 23 11.4

Total 201 100

Table 4. Distribution of responders regarding used
methodology in software development

We can also obtain some hints of software metrics which
called basic or primarily metrics [8]. The basic reason why
developers and managers need to use software metrics is that
they can assess the quantity (and quality) of software artifact
more easily, quantity relates to the size and complexity of the
software and may be useful in predicting the resources i.e.
developers, time, etc. required to complete or maintain a piece
of software [9].

The less number of members of projects, the less
magnitude and complexity of the projects and consequently
need to use less resources will be. So about 7% projects
completed by 1-2 members and about 70% of them completed
by less than 11 members. An indication of using less resources
in comparison with software development projects which
completed by many members.

Table 2 of frequency distribution shows status of
duration of projects completion. Among all sample groups, 40
groups have completed the project less than 6 months (about
20%), 73 groups have completed the project between 6 to 12
months (about 36%), 51 groups have completed the project
between 13 to 24 months (about 25%) and 37 groups have
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completed the project more than 24 months (about 18%). As it
is observed in table 2, the highest frequency belongs to groups
which have completed the projects between 6 to 12 months
with 36.3%.

Also applying basic metrics, the less time consuming the
projects, the less magnitude and complexity of the projects
and consequently need to use less resources will be. So
about20% projects spend less than 6 months and about 56% of
them completed less than 1 years. Showing that using less
resources in comparison with software development projects
which completed in longer duration. For measuring Schedule
Slippage as a problem factor of software development, it can
be calculated by getting (actual number of days subtract
estimated number of days) to be divided (estimated number of
days) multiply 100 per project.

Research DOC | SYS | PGM | MA | PER PM
Variables

Significanc | 0.397 | 0.819 | 0.573 | 0.09 | 0.339 | 0.82
e Level 3 8

Table 5. Results of mean test of two societies regarding
number of project team members
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related to them. They have close relationship with the extent
of experience of project members. So it assumes that those
project members whom have more experience, possibly can
choose and use better of benefits of software metrics.

Table 4 of frequency distribution shows status of used
methodology of project in software development. 4 projects
used SPI methodology (2%), 45 projects used Agile
methodology (about 22%), 66 projects used RUP (about 32%)
Also no methodology has been used by 23 projects. As it is
observed in table 4, the highest frequency in used
methodology in software development belongs to RUP
methodology with 32.8%.

Software metrics are recognized as a required tool in the
big picture of software process improvement. So Using SPI in
software development projects is an indication of applying
software metrics in advance. As it can be seen only 4 projects
have used SPI models.

Research DOC | SYS | PGM | MA | PER | PM
Variables

Significance | 0.550 | 0.046 | 0.652 | 0.656 | 0.993 | 0.489
Level

Table 7. Results of mean test of two societies regarding period
of project completion

Researc | DOC | SYS | PGM | MA PER PM

h

Variable

S

1-2 3.614 | 2.900 |2.985 | 2.971 | 2.600 | 3.228
3 0 7 4 0 6

3-5 3.465 | 3.000 | 2.757 | 2.928 | 2.788 | 3.068
7 0 1 6 6 6

6-10 3.250 | 3.067 | 2.971 | 2.667 | 2.907 | 3.107
0 9 4 9 1 1

11-20 3.234 | 3.080 | 2914 | 2531 | 2.971 | 3.120
3 0 3 4 4 0

More 3.307 | 2.861 | 2.823 | 2.792 | 3.061 | 3.276

than20 |7 5 1 3 5 9

Research DOC |SYS | PGM | MA PER PM
Variables

Lessthan6 | 3.520 | 3,200 | 2.955 | 2.855 | 2.875 | 3.110
months 0 0 0 0 0
6-12 3.295 | 3.090 | 2.912 | 2.805 | 2.879 | 3.230
months 9 4 3 5 5 1
13-24 3.294 | 2.964 | 2.815 | 2.658 | 2.894 | 3.094
months 1 7 7 8 1 1
More than 3.378 | 2.697 | 2.762 | 2.773 | 2.843 | 2.983
24 months 4 3 2 0 2 8

Table 6. Research variables mean regarding number of
project team members

Table 3 of frequency distribution shows status of average
experience of project teams’ members. Among sample groups,
1 group members are experienced less than 1 year (about
0.5%), 47 groups members are experienced between 1-3 years
(about 23%) 109 groups members are experienced between 46
years (about 54%) 10 groups between 7-9 years (about 17%)
and 10 groups members are experienced more than 9 years
(about 5%) As it is observed in table 3, the highest frequency
belongs to groups in which members are experienced 4-6
years with 54.2%.

Because there are many types of software metrics, to
choose and use an appropriate and correct methods and tools
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Table 8. Research variables mean regarding number of period
of project completion

To explain the importance of SPI, if an organization
misunderstood initial requirements it forces to rework many of
the implemented features. The delay of new features
development takes for over 40% of the planned time. As a
result of SPI, a requirements tracking method was
implemented at this organization using a simple template for
describing requirements , and this changes reduce the new
feature development delay to only 10% of the planned
time[10].

2- Is there significant relation between demographical
specifications including project team members, duration of
projects completion, average experience of project team
members and used methodology in projects on the one hand
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with related variables of computer software development
challenges including documentation qualities (DOC), system
requirements  (SYS), programming quality (PGM),
maintenance (MA), personnel resources (PER) and process
management (PM) on the other hand?

According to table 5 and analysis of performed variance;
it can be said that computer software challenges in groups
with various members have no significant difference. Level of
significant difference is determined by significance value. If
the significant value will be more than 0.05, null hypothesis is
accepted i.e. means are equal.
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requirements challenge. Comparing mean of research
variables based on experience of projects team members.

According to table 9 and analysis of performed variance;
it can be said that, challenges related to programming quality
and maintenance in groups with different average experience
of members have significant relation among challenges of
computer software development, but other challenges in
groups with average experience of members have no
significant difference.

Research DOC | SYS | PGM | MA PER | PM
Variables

Research DOC | SYS | PGM | MA | PER | PM
Variables

Significance | 0.320 | 0.104 | 0.008 | 0.049 | 0.260 | 0.056
Level

Significance | 0.510 | 0.425 | 0.821 | 0.267 | 0.657 | 0.208
Level

Table 9. Results of mean test of two societies regarding
average experience of project team members

Research | DOC | SYS | PGM | MA PER PM
Variables
Less than | 3.800 | 3.200 | 3.600 | 2.000 | 2.200 | 3.400
1 year 0 0 0 0 0 0
1-3years | 3.578 | 3.272 | 3.217 | 2.983 | 3.021 | 3.387
7 3 0 0 3 2
4-6 years | 3.273 | 2.924 | 2.770 | 2.754 | 2.822 | 3.003
4 8 6 1 0 7
7-9years | 3.317 | 3.011 | 2.729 | 2.494 | 2.970 | 3.229
6 8 4 1 6 4
More 3.380 | 2.640 | 2.700 | 3.000 | 2.520 | 2.860
than 9 0 0 0 0 0 0
years

Table 10. Research variables mean regarding average
experience of project team members

Table 6 shows variables mean regarding number of
various members of project team in software development. As
it is observed, challenges concerning computer software
development are rather equal in different projects with various
members’ quantity participating in software development.
Comparing mean of research variables based on period of
projects completion.

According to table 7 and analysis of performed variance;
it can be said that, only challenges related to system
requirement in groups with different period of completion has
significant difference among challenges of computer software
development, but other challenges in groups with different
period of completion have no significant difference.

Table 8 shows variable mean regarding period of
projects completion in various times. Challenges related to
system requirements are more in groups in which projects
have been done less than 6 months. Generally, shorter period
of projects completion leads to more challenges in system
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Table 11. Results of mean test of two societies regarding used
methodology in software development

Table 10 shows variables regarding average experience
of project teams’ member. Challenges related to programming
quality are more in team with less experienced members. In
other words, less experienced members in project team leads
more challenge in programming quality. So we can obtain
some hints from software metrics, because one of the most
challenges phases which affect on quality of artifact and the
correct estimation of expected time and costs is programming.
So using more experienced member in software project teams
can lead to release software with better quality and
maintainability. Comparing mean of research variables based
on used methodology in software development. Comparing
research variables mean regarding used methodology.
According to table 11 and analysis of performed variance; it
can be said that, challenges concerning computer software
development in various projects with different methodology
have no significant difference.

Table 12 shows variables mean regarding different
methodologies used in software development. Computer
software development challenges are relatively equal with
different methodologies in various projects of software
development. As it is observed, some challenges concerning
computer software development including challenges of
system requirement and also programming quality and
maintenance have significant relations respectively with
variables of demographical specifications including period of
projects completion and average experience of project group
members. But they don’t have significant relations with other
variables of demographical specifications including number of
group members and used methodology in projects. Therefore,
it is recommended to computer software developers
companies to ask more time when they conclude contract with
employers in order to remove and/or decrease challenges of
computer software development for software projects
completion. Also, they should use experienced experts and
programmers in order to promote programming quality in
computer software development. This leads to increase
maintainability of software.
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Research | DO | SYS | PGM | MA PER PM
Variables | C
No use 3.63 | 3.217 | 2.982 | 3.078 | 2.973 | 3.365
48 4 6 3 9 2
SPI 3.40 | 3.100 | 2.550 | 3.150 | 2.750 | 2.600
Models 00 0 0 0 0 0
Agile 3.38 | 2.933 | 2.884 | 2.760 | 2.848 | 2.977
67 3 4 0 9 8
RUP 3.26 | 3.097 | 2.815 | 2.703 | 2.966 | 3.100
97 0 2 0 7 0
Other 3.31 |2.885 |2892 | 2717 | 2.771 | 3.206
75 7 1 5 4 3

Table 12. Research changes mean regarding mean of used
methodology in software development

V. CONCLUSION

According to findings the most impediments that
computer software developers are faced across the country
related to challenges of system requirement and also
programming quality and maintenance respectively with
variables of demographical specifications including period of
projects completion and average experience of project group
members. To remove or reduce software challenges, the
complexity of the software should be reduced firstly. Because
each challenges embedded some sorts of complexity which
can be resolved by providing certain solutions. So software
metrics are examined not only to reveal these challenges but
also they provide some hints to resolve them. As a result of
taking advantage of software metrics the quality of software
improve and there is better control over estimated cost and
time to obtain.
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