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ABSTRACT 

The application of the development and measurement 

practices is very essential to acquire a high quality final 

product. This paper examines the extent of performing these 

practices in Jordanian small software firms (JSSF) as there is 

a lack of studies that conducted in the field. The results of this 

study were attained by8 performing three stages: first, collect 

data and analysis, second grouping practices using hierarchal 

clustering, and third, calculating the acceptance degree. Mean 

interval was used to determine the acceptance degree of each 

practice after that the overall average of acceptance is 

calculated for each cluster. The findings of this paper are 

fruitful to be used by the developers on the same field. 
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1. INTRODUCTION 
The web application development process should guarantee 

the quality of the final product, and avoid failures [1] [2]. 

A high percentage of web development companies around the 

globe are small size [3]. Small software firms refers to “any 

organization or company that has approximately 10 to 50 

employees “[4][5][6]. One of the critical issues that faces 

these firms that they do not perform the best  development 

practices [8][35][36][37]. 

A best practice is “defined as a management or technical 

practices that should be performed to improve productivity, 

cost, schedule, quality, user satisfaction and predictability of 

cost and schedule” [10]. On the other hand, software 

measurement is used for controlling and managing any 

development project to reduce defects, rework and cycle time. 

Measurement process should be performed in parallel with the 

development process to get the desired quality [7] [9].  

Numerous researches that conducted on the web application 

development field show that there is an absence of deploying 

the web application development best practices. Furthermore, 

so far there is a lack of studies that investigated the web 

development and measurement practices [11].    

The greater part of the Jordanian software firms are 

considered small and the government still has little 

information about these firms' characteristics [8]. Therefore, 

this study conducted to examine the extent of performing the 

web application development and measurement practices in 

JSSF. The results demonstrate that there is an absence of 

performing the best development and measurement in JSSF. 

This paper is categorized into five sections: introduction, 

related studies, methodology, findings and conclusion. 

 

2. RELATED STUDIES 
Many studies conducted in the field in order to address the 

application of the development best practices. The most recent 

and related to this study are [15][11][26][8][37]. The results 

of the study that conducted in [15] showed that there is a 

necessity to perform the web application development best 

practices. In addition, the survey also illustrated that the 

attention of performing product quality measurement is low. 

Likewise, the greatest part of the Australian small software 

firms failed to perform the development best practices [11]. 

Furthermore, this study focused the development and 

management practices and ignored the measurement practices. 

The study that presented in [26] also indicated that a greater 

part of the small software firms in New Zealand despise the 

using of any development methods or practices. Another 

study conducted by [8] showed that the degree of performing 

web application development practices in the JSSF was found 

very low. In addition, this study did not mention anything 

about measurement practices. The last study conducted in 

Malaysia to examine the agile development practices in small 

software firms [37]. This study emphasizes on the 

development and neglects the measurement practices. 

Based on the related studies, it is obvious that so far the both 

development and measurement practices for web application 

is not investigated. Therefore, it is important to examine the 

extent of performing the web applications development and 

measurement practices in JSSF. 

3. METHODOLOGY 
The results of this paper were attained by performing three 

stages: data collection and analysis, hierarchal clustering and 

acceptance degree calculation as shown in Fig 1.  

 

Fig 1: Methodology 
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3.1 Data collection and analysis  
Two activities were performed in this stage, namely: 

questionnaire design, data collection and data analysis. 

Questionnaire was designed in four sections based on three 

related studies [8][15][16]. However, The discussion his 

paper's focuses only on the section of web application 

development and measurement practices. 

The questionnaire was validated using construct and content 

validity. The construct validity was performed by 

interviewing three expert developers. The selected developers 

have more than five years of experience in the field. A list of 

questions were presented to the experts to ensure the 

correctness, completeness and readability of the questionnaire.  

The experts answered the questionnaire and found the 

questions correct, complete and readable. The feedback that 

was provided by the experts impacted minor modifications on 

the questionnaire.  

A pilot study was conducted to ensure the content validity. 

The aim of the pilot study is to examine the answer time and 

the understandability of the questions. Twenty three JSSF 

participated in this pilot study. The results of the pilot study 

that were presented in [24][25] showed that respondents were 

capable to answer the questions without exceeding the 

specified time.  

The respondents of this study are the developers and 

managers of JSSF. Accordingly, seventy five respondents 

were selected randomly. The data were collected using Mail 

questionnaire and interviews. Table 1 shows the list of 

questions related to practices and the corresponding variable 

names. 

Table 1. Practices and variable names  

No Practices Variable 

1 
Does the process handle the time 

pressure? 
D1 

2 

Does the development team understand 

their roles and responsibilities based on 

the development process used? 

D2 

3 
Minimum design and quick prototype are 

performed by the development team. 
D3 

4 
Does each project has a nominated web 

project manager?  
D4 

5 
The project plan includes budget 

estimation.  
D5 

6 
The direct resources of requirements are 

user or and the manager.  
D6 

7 
Is the web design use any design 

notations?  
D7 

8 
The testing activity is carried out based 

on the requirement specifications. 
D8 

9 
The testing activity is performed by the 

development team.  
D9 

10 

Do the developers pay attention to the 

quality characteristics such as usability 

and user interface?  

D10 

11 
Is the software quality assurance team, 

guiding the testing activity?  
D11 

   12 
Is there a documented procedure for 

dealing with volatile requirements?  
D12 

13 
Is a change control function established 

for each web project?  
D13 

14 

Do your company use size measures 

(such as "Lines of Source Code", function 

points) to be used for productivity 

measures?   

D14 

15 

Is a formal procedure used to produce the 

web development effort, schedule, and 

cost estimates?   

D15 

16 
Is there a required training program for 

all newly-appointed web managers?  
D16 

   17 

Is there a procedure for maintaining 

awareness of the state-of-the-art in case 

of web engineering technology? 

D17 

 

3.2 Hierarchal clustering  
Hierarchal clustering is a method used for grouping variables 

into homogeneous clusters[22][23]. Besides hierarchal 

clustering, factor analysis can be used for grouping variables. 

However, factor analysis is appropriate for a large data sample 

[20][21]. Therefore, hierarchal clustering is used to group the 

practices in this study. The process of clustering starts at the 

point when each cluster cluster contains one practice. Then, 

clusters are progressively joined until the foreseen cluster 

structure is acquired [21][27]. 

Wards technique is widely used in hierarchal clustering. This 

technique was chosen as it determines the correlations among 

the clusters based on the mean value that was attained from 

respondents' answers. The result of the hierarchal clustering 

represented in Fig 2. Each oval in the figure represents one 

cluster. The seventeen practices are grouped into seven 

clusters. Cluster 1 requirements practices. Cluster 2 quality 

practices. Cluster 3 measurement practices. Cluster 4 design 

practices. Cluster 5. Management practices. Cluster 6 process 

practices. Finally, Cluster 7 testing practices. 

 

Fig 2: The clusters. 
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3.3 Acceptance degree calculation 
During this stage, the mean value for each practice is used to 

calculate the acceptance degree. Five Likert scales were used 

to describe the acceptance degree. The value 1 represents 

strongly disagree and the value 5 represents strongly agree.  

The results were attained by calculating the mean score and 

choosing the appropriate interval that represent the actual 

mean which specifies the practices’ applicability. The interval 

was calculated using (Eq (1)). 

Appropriate interval = (number of scales - 1) / number of 

scales   -   Eq(1) 

 Appropriate interval for the study = (4/5) = 0.8 

The mean interval and acceptance degree representation is 

shown in Table 2. 

Table 2. Internal representations for the acceptance 

degree 

Mean interval Acceptance Degree  

From 1 to 1.80 Strongly Disagree  

From 1.81 to 2.60 Disagree  

From 2.61 to 3.40 Neutral  

From 3.41 to 4.20 Agree  

From 4.21 to 5 Strongly Agree  

 

4. FINDINGS 
The results of this section are presented based on the 

acceptance degree calculation. 

Each practice in any cluster has a mean value. The acceptance 

degree was intended by matching the mean value with the 

corresponding interval value in Table 2. Tables 3 to Table 9 

show the mean value and acceptance degree for all clusters 

(Cluster 1 to 7). 

Table 3. Requirement Practices (cluster 1) 

Requirements Practices Mean Value Acceptance 

Degree  

 (D6) 2.16 Disagree 

 (D12) 2.16 Disagree 

 (D13) 2.17 Disagree 

 

Cluster 1 Requirement Practices: these practices are very 

essential as they clarify the way of collecting requirements 

inside the organizations and by whom [15][19]. Table 3 shows 

that all the practices in this cluster have mean interval values 

between 1.81 and 2.60, indicating that JSSF did not perform 

the best requirements practices. 

Table 4. Quality Practices (cluster 2) 

Quality Practices Mean 

Value 

Acceptance 

Degree 

(D10) 1.99 Disagree 

(D11) 1.97 Disagree 

Cluster 2 Quality Practices: this cluster is related to the quality 

management and quality assurance [28][29]. Results in Table 

4 show that most developers of the JSSF are incurious of 

applying the quality management and assurance practices 

during the development process. 

Table 5. Measurement Practices (cluster 3) 

Measurement Practices Mean 

Value 

Acceptance 

Degree 

(D5) 1.85 Disagree 

(D14) 1.85 Disagree 

(D15) 1.83 Disagree 

 

Cluster 3 Measurement Practices: this cluster focused on the 

measurement method and metrics that is used to measure the 

budget, size, effort and schedule[9]. All practices in cluster 3 

have the same acceptance degree (disagree). This means that 

the developers in JSSF do not perform any measurement 

method or metrics during the web application development 

process. 

Table 6. Design Practices (cluster 4) 

 Design Practices Mean 

Value 

Acceptance 

Degree 

(D3) 2.44 Disagree 

(D7) 2.47 Disagree 

(D17) 2.40 Disagree 

 

Cluster 4 Design Practices: design is a very important activity 

that supports the developers speed up the development 

process and makes it usable [30][31]. As presented in Table 6 

it is obvious that the developers in JSSF are currently using a 

complicated and time-wasting design practices during the 

development process.  

Table 7. Management Practices (cluster 5) 

Management Practices Mean 

Value 

Acceptance 

Degree 

(D4) 2.64 Neutral 

(D16) 2.31 Disagree 

 
Cluster 5 Management Practices: this cluster of practices 

helps to make the process activities, roles and outcomes clear 

and manageable [32]. Results in Table 7 demonstrate that 

there is no training program for the chosen manager of each 

project. 

Table 8. Process Practices (cluster 6) 

Process Practices Mean 

Value 

Acceptance 

Degree 

(D1) 3.53 Agree  

(D2) 3.52 Agree 

 

Cluster 6 Process practices: this cluster of practices is 

important to determine whether the used development process 

is capable to deal with time constraint and if the roles and 

responsibilities of the development team are clearly defined 
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[15][19]. Results in Table 8 show that JSSF developers are 

able to perform the process practices by scoring a high 

acceptance degree (agree).  

Table 9. Testing Practices (cluster 7) 

Testing practices  Mean 

Value 

Acceptance 

Degree 

(D8) 3.35 Neutral 

(D9) 3.53 Agree 

 

Cluster 7 Testing Practices: testing activity is very essential as 

it includes the practices for evaluating web application 

[33][34]. Table 9 shows that developers test web applications 

based on the requirements specification. It was also found that 

the testing team is not separated from the development team, 

which considered impractical.  

Based on the results attained from Table 3 to Table 9, it is 

clear that the degree of performing the important development 

and measurement practices by the JSSF is very low. The 

overall results of this study are shown in Table 10 which 

represents the acceptance degree of each cluster. 

Table 10. Overall Results 

Practices cluster Overall Acceptance 

Degree 

 Cluster 1 Disagree  

 Cluster 2 Disagree  

 Cluster 3 Disagree  

 Cluster 4 Disagree  

 Cluster 5 Disagree  

 Cluster 6 Agree  

 Cluster 7 Agree 

 

Based on Table 10, five clusters are not performed by the 

JSSF. These clusters of practices are: requirements, quality, 

measurement, design, and management. These practices are 

viewed as critical and essential to get high quality web 

applications. Therefore, the practitioners in JSSF should pay 

more attention to integrate these important practices with their 

development process to improve the web application quality. 

5. CONCLUSION 
This paper investigates the extent of using the web application 

development and measurement practices by the JSSF. Seven 

clusters of practices are identified using the hierarchal 

clustering method. The clusters are: requirements, quality, 

measurement, design, management, development process and 

testing.  

After calculating the overall acceptance degree of each 

cluster, the results indicated that five among seven clusters of 

practices are not performed by the JSSF, namely: 

requirements, quality, measurement, design and testing 

practices. These clusters are very essential to improve web 

application quality and help the team to reduce costs, efforts 

and development life cycle time.   

In general, it can be concluded that there is an absence of 

performing a set of important development  and measurement 

practices during the development process. Therefore, the JSSF 

can use the results of this study to improve their development 

process and integrate it with the suitable measurement 

mechanism to get a high quality web application. 
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