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ABSTRACT 
Small software firms that involved with developing 
web application are lacked of well defined 
development process. Many development methods 
have been proposed for developing web application in 
these firms. However, these methods have some 
limitations. This paper aims to identify the agile 
development methods that are suitable for small 
development teams and determine the enhancements 
needed to get high quality web application. In order to 
achieve these objectives a comparative study was 
conducted on the suitable agile development methods 
that have been selected. Comparisons were made 
according to a set of criteria that include development 
process, project management, requirement, testing and 
design. The findings of this paper will be used as 
baseline for building a new measurable web 
application development methodology for small 
software firms. 

Keywords: Comparative Study, Web Application, 
Agile, Small Software Firms, Measurement.  

I I)TRODUCTIO) 
Web-based applications differ from other traditional 
applications as is it known to be of high reliability, 
high usability, more secured, incorporator advanced 
technologies, takes a shorter time to market, have a 
shorter product life cycles and required continuous 
maintenance (Rodriguez et al., 2002). 

 A high percentage of small software companies have 
been found to be involved with developing Web 
applications (Richardson & Wangenheim, 2007). 
Small software firm is any organization or company 
that has approximately 10 to 50 employees (Fayad et 
al., 2000; Hofer, 2002; Laporte et al., 2005). 
Currently, problems that faced by these organizations 
are: i) limited resources for business development; ii) 
limited number of available developers; iii) limited 
staff skills; vi) lack of well defined development 
method; and v) limited adopted Quality Assurance and 
measurements practices (Fayad et al., 2000; Dangle et 
al., 2005; El Sheikh & Tarawneh, 2007; Altarawneh & 
Shiekh, 2008; Haung et al., 2008; Tarawneh and 
Allahawiah, 2009; Pusatli and Misra, 2011).  Thus, 
this important brand of organizations must use a 
systematic development methodology to solve these 

problems and get a high quality final product within 
the available resources. 

 In order to produce high quality Web applications, 
small software firms must ensure that the development 
process is short, within the specific budget and 
monitored by suitable measurement program. The 
implementation of software measurement within the 
development process has been considered as a 
significant activity for successful software 
development and found to produce fruitful returns 
such as reduce defects, decrease rework, shorten 
development life cycle time, minimize cost, increase 
productivity and improve customer satisfaction 
(Morasca, 1999; Solingen & Berghout, 2001; 
Wangenheim etal., 2003; Kettelerij, 2006;  McCurley 
et al., 2008). Software measurement is defined as “an 
effective means to understand, control, monitor, 
predict and improve software development projects” 
(Kettelerij, 2006). 

Many conventional development methods have been 
proposed for building web applications such as 
waterfall and spiral. However, these development 
methods are not adequate for developing web 
applications in small software firm because they 
cannot deal with continuous change of requirements 
and they are not meant for building Web applications 
as they require a large number of resources (skills, 
staff) (Haung et al., 2008; Altarawneh & Shiekh, 
2008; Eldai et al., 2008). Consequently, agile 
development methods have been proposed to deal and 
solve problems that cannot be handled by 
conventional development approaches (Stojanovic et 
al., 2003; Lindstrom & Jeffries, 2004). The most 
popular agile methods that are commonly used for 
developing software in small teams and projects are 
Extreme Programming (XP) and Scrum (Alite & 
Spasibenko, 2008; Qumer & Henderson-Sellers, 
2008). However, the existing agile development 
methods (XP and Scrum) have some limitations. 
These methods are found to be lacking in applying the 
important development practices as well as applying 
measurement practices during the development 
process (Turk et al., 2002; Fritzsche & Keil, 2007; 
Qumer & Henderson-Sellers, 2008; Jiang & Eberlein, 
2008). 
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This paper aims to identify the agile development 
methods that are suitable for small development 
teams; and determine the enhancements needed.  

The outline of the paper is as follows: section II 
describes the methodology used to conduct the 
research. Section III presents the findings and 
discussion and section IV briefly described the 
conclusion.  

II METHODOLOGY 
This study will be conducted in two phases: 
Identification of suitable agile development methods 
for small development teams; and identification of 
enhancements needed.  

Phase A: Identification of suitable agile development 
methods for small development teams. 

In this phase, seven methods (Scrum, Adaptive 
Software Development (ASD),  Agile modeling, 
Dynamic Systems Development Method (DSDM), 
Crystal Family, Extreme Programming (XP) and 
Feature Driven Development (FDD)) were identified 
and compared based on the development team size. 
The seven methods were found to be popular agile 
development methods (Abrahamsson et al., 2002; 
Stojanovic et al., 2003; Qumer and Henderson-Sellers, 
2008). From the comparison results, suitable methods 
were selected for the study. 

Phase B: Identification of enhancements needed.  
This phase was conducted to determine the 
enhancements needed on the agile development 
methods selected in Phase A. This was done by 
comparing the selected methods in terms of five 
criteria: development process, project management, 
requirement, testing and design. These criteria was 
recommended by past researchers such as  McDonald 
& Welland, (2001), Deshpande et al., (2002), 
Redouane, (2004), Abran et al, (2004), Haung et al., 
(2008) and Qumer & Henderson-Sellers, (2008).  
 
The five criteria are briefly explained below: 
Development Process. The developing process must 
use systematic, disciplined methodology which 
clarifies the roles and responsibilities for each team 
member (McDonald & Welland, 2001).   
 

Project Management. Project management activities 
must be performed during the development process. 
These activities include planning, coordinating, 
measuring, monitoring, controlling, and reporting 
(Abran et al, 2004). 

Requirements. Requirment must be collected directly 
from the users and backtracking is needed when 
requirements are changed which clarify the need of 
iterative process to cope with  requirement change 
(Haung et al., 2008; Redouane, 2002). 

 

Testing. Testing process should be made on all 
components of web application such as page, code, 
site and navigation to ensure the quality of the final 
product (Redouane, 2002; Deshpande et al., 2002). 

 

Design. Web application design must be simple and 
can produce a prototype within a short time 
(McDonald & Welland, 2001; Qumer & Henderson-
Sellers, 2008). 

After performing the comparative study, a set of 
enhancements were suggested to cater for the existing 
agile development methods limitations. 

 

III  FI)DI)GS A)D DISCUSSIO) 
This section describes findings on (i) suitable agile 
development methods for small development teams 
(Phase A), and (ii) enhancements needed (Phase B).   

A. Suitable Agile Development Methods for Small 
Development Teams 

Table 1 shows the findings on various agile 
development methdos and the recommended team 
size.  

Table 1. Agile Development Methods. 

Method name Size of team 
recommended 

Scrum 2 to 10 

ASD No restrictions and it 
used for large systems 

Agile Modeling No restrictions 

DSDM Applicable for large 
teams but possible 
many small teams (2-6) 

Crystal family 2 to 40 

XP 2 to 12 

FDD 50-250 

 

The most appropriate agile development methods to 
be used for small development teams are XP and 
Scrum because the development team size 
recommended for both is suitable for small sofware 
firms. Furthermore, these two methods were suggested 
to be used for small development team by many 
researchers such as Alite and Spasibenko, (2008), 
Qumer and Henderson-Sellers, (2008) and Qureshi, 
(2011).  
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B. Enhancements )eeded  

Table 2 and Table 3 illustrate findings gathered from 
past literature for (i) development process criterion 
and (ii) project management, requirement, testing and 
design criteria respectively. 

Table 2. Development Process Criteria. 

Sub-criteria XP Scrum 

Iterative and  rapid development style Yes Yes 

Short releases ( after the first iteration new 
versions release even daily and at least 
monthly) 

Yes Yes 

Metaphor (guides all the development  by 
describing how system work) 

Yes No 

Simple design ( unnecessarily complexity 
and extra code are removed immediately) 

Yes No 

Refactoring ( removing duplication and 
adding flexibility) 

Yes No 

Pair programming (tow programmers + 
one monitor) 

Yes No 

Collective Ownership ( any one can change 
the code any time) 

Yes No 

On-site customer (customer has to be 
available full time for the team) 

Yes No 

Coding standard ( coding rules must be 
followed by the programmers) 

Yes No 

Every day meeting No Yes 

Every iteration meeting No Yes 

 

Sub-criteria in Table 2 were extracted from 

(Abrahamsson et al., 2002; Qumer and Henderson-
Sellers, 2008; Fernandes & Almeida, 2010;  Abrantes 
& Travassos,  2011) and these sub-criteria are 
considered as the most common agile development 
practices. 
 

Development Process. Table 2 shows that XP fullfills 
more than 80% of the development process sub-
criteria. Scrum only fulfills 20% of development 
process sub-criteria. However, both of them are 
recommended to be used for small development team 
ranging from 2 to 12 people. In addition, XP and 
Scrum use iterative and rapid development style and 
thus, speeds up development process. 

Table 3 shows the results of the other comparison 
criteria: project management, requirement, testing and 
design.  

 

 

 

 

 

Table 3. Comparison Table. 

Criteria Sub-criteria Methods 

XP Scrum 

Project 

Management 

Management 
Practices 

Planning 
Game 

Scrum 
Master 

Sprint 
meeting 

Daily 
meeting 

Measurement 
Program 

No No 

Requirement Requirement 
gathering 
practices 

User 
stories 

Sprint 
backlog 

Product 
backlog 

Requirement 
repository for 
trace and 
reuse 

No No 

Testing Testing 
technique 

Using the 
TTD 
technique 

No 

Design Design 
approach 

Code 
centered 

Design 
centered 

Code style Clean 
and 
simple 

No 

 

Project Management. As shown in Table 3, Scrum 
focuses on the management of the process more than 
XP. However, both of them do have not a specific 
measurement program to ensure the quality of the 
product and process. Using measurements within the 
development process, enable defect to be reduced, 
which in turn minimizes time and rework of the 
development life cycle (Kettelerij, 2006; McCurley 
etal., 2008). 

Requirements. Both XP and Scrum are good on 
requirement gathering techniques that they use. 
However, both are not aware on the requirements 
reuse and traceability.  

Testing. XP is better than Scrum on performing testing 
practices.  XP uses Test Driven Development (TDD) 
technique to ensure that all implemented features are 
tested. However, Scrum is not using any specific 
technique or practice for testing. 
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Design. The design approach used in XP is code 
centric and in Scrum is design centric. XP uses a clean 
and simple coding style practices (i.e. pair 
programming and simple design). Scrum does not 
have standard coding style. 

Based on Table 2 and Table 3 XP was found to 
concenrate more on the development practices but is 
lack of applying management practices. Whereas, 
Scrum was found to concentarte on the management 
practices but is lack of development practices such as 
testing, design and coding. 

Both of  XP and Scrum do not have a measurement 
program to ensure the quality of product and process. 
In addition, XP and Scrum do not cater for 
requirements reuse and traceability. Scrum does not 
have any specific technique or practice for testing. 

In order to include the management and development 
practices in one development method, many 
researchers recommended to combine XP and Scrum 
together. This combination can be done by adding the 
important XP development practices to Scrum 
development methods (Clutterbuck etal., 2009; Jyothi 
and Rao, 2011; Qureshi, 2011). However, these 
combination examples still could not cater for XP and 
Scrum limitations: measurement program and 
requirement reuse and traceability are not addressed. 
This clarifies the need for a new enhanced measurable 
agile development methodology for developing web 
applications in small software firms.  

Several enhancements are proposed for building the 
new methodology: 

Combine important XP practice with Scrum method. 

This will be done by adding the important XP 
development practices to Scrum development method 
to enhance the development and management issues 
for both methods.  

Establish a requirement repository. Simple repository 
can be added to the development process to save new 
requirements, reuse existing requirements and trace 
requirements. 

Incorporate a measurement program. The aim of 
using the measurement program is to ensure the 
quality of web application by monitoring the process 
and product. The measurement program can be done 
by integrating set of measures (metrics) during the 
development process so that defects can be reduced, 
rework time can be minimized and the development 
life cycle can be shortened.  

IV CO)CLUSIO)  
 

This paper aims to identify the agile development 
methods that are suitable for small development teams 
and determine the enhancements needed to these 

methods in order to get high quality web applications. 
Results showed that the most recommended 
development methods to be used for developing web 
applications in small development teams are XP and 
Scrum. However, both of them are found to be weak 
in applying the measurement practices and they do not 
apply the requirement traceability and reuse practices. 
The suggestions for enhancements include combining 
the two methods XP and Scrum, establishing a 
requirement repository and incorporating a 
measurement program. Findings of this paper will be 
used as a baseline for building a new measurable web 
application development methodology for small 
software firms. 
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