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ABSTRACT 

The development of Student Management Systems at universities has been 

raised in recent years in order to well manage student's information. 

However, some developing countries including Iraq, especially Kurdistan 

region, are still using traditional system or process in managing student 

information regarding the admission process. Most functions of this 

traditional system are paper-based, which lied to difficult and accurate 

management of the student information. Moreover, some researchers 

proposed a fractal-based model, as the best solution, in different sectors to 

manage their information as a centralized and decentralized system. Based 

on the Ministry of Higher Education and Scientific Research (MHESR) of 

Kurdistan Region regarding the student admission and follow-up, this thesis 

aims to propose a fractal-based student registration system in higher 

education institutes. In addition, this system is very useful for obtaining up-

to-date electronic student information in a short time when the MHESR 

uploads or changes much information to the system. The proposed system 

was developed using an open-source PHP web framework called Laravel and 

MySQL as a distributed database system. To evaluate the proposed system, 

the System Usability Scale questionnaire has been utilized.  The mean 

average score of the questionnaire was (87.32 %), which means high 

satisfaction was obtained and the proposed system is reliable to be depended 

at admission offices of the universities in Kurdistan Region-Iraq.  
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CHAPTER ONE 

INTRODUCTION 

 

1.1 Overview 

The improvement of the management process in different sectors of human life 

becomes a target for most governments over the world. This is due to the 

increasing of people demands in one hand and on the other hand is the 

globalization phenomena which result in increasing the competition among the 

private and public sectors in providing the best services for the customers. The 

way of data store related to the business or to the customers from different 

sources is considered as a keystone of improvement and enhancement of 

management process. This also provides the decision making at the strategic 

level a clear vision to perform the optimum steps in strategic planning [8].  

 The information system is introduced to cope with the process of storing 

and collect the data in such manner which make it easy for users and 

beneficiaries to chase and conclude the reasonable patterns of qualitative and 

quantitative information. Furthermore, it covers the different kinds of inside and 

outside resources of organizations (i.e. raw data) such as people, 

documentations, technologies and information. Emerging these resources within 

an effective online digital platform (i.e. based on computer system) leads to 

obtain some features that have a significant impact on preserving the time and 

efforts in running of the management scheme in any sectors. The emerging and 

analyzing raw data and then turning them to be useful information via 

developing the software associated with networks of the hardware work is 

called information system [9]. 

 Nowadays, Information System (IS) applications become an essential 

aspect in many different fields which consist of autonomous units. According to 

[10] each unit can operate its function as an IS independently but at the same 
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time can operate with other units collaboratively. The need to improve adaption 

capabilities of information systems to overcome modifications and maintain 

their external environment has emerged [2]. IS needs to be executed in prompt 

ways that need long-term functionality such as data structure, access rights, 

functional processes and information [11]. These features make IS emerged in 

the administration process and create a significant impact in improving the 

whole process.  

 The sectors of higher education benefit from these aforementioned 

features through seeking to accelerate the work of all administration schemes 

with preserving the basic rules and regulations. Starting from that concept, the 

ministry of higher education and scientific research in Kurdistan Region starts 

to adopt the IS in the regular daily administration works within the ministry 

administration structure in one side and among the universities and institutions 

belonging to ministry in other side [12]. However, this step is still suffering 

from the lack of emerging and using the new techniques in the IS.  In particular, 

in the subject filed of the registration of new students in the universities and 

institutions. This is attributed to some factors such as the huge number of 

students, the current adapted system for registration; lack of novel techniques 

emerged into the registration system and the lack of operation among the 

stakeholders in the registration process. Therefore, operations among units of 

MHE and student registration schemes belonging to universities and institutions 

have to cooperate in a flexible manner in which the new techniques of IS should 

be adapted in this process [13].  

 The student registration process is not fully systematic in other words, it 

is still using the manually and old fashion approaches by the registration unit at 

ministries and universities in which most of the works are paper based and they 

need to be filled by students and then proceeding to the administration scheme. 

This process is time consuming and in many occasions this process needs to be 
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repeated by students due to losing or hiding of the paper works and this 

becomes as the normal process at the registration units [14]. Here it is worth 

mentioning that the process of missing papers work is not belonging to the fault 

of the employees rather it is related to the current system in which the 

increasing number of students and universities make to solve these challenges 

faced the registration units. Hence, this study seeks to use novel technique that 

is called the Fractal approach theory, which was proposed by Warnecke & 

Hüser [15]. This approach helps to build flexible and cooperative models for the 

system in which its features contribute to reduce time consuming and effort 

throughout the registration system. Therefore, the Fractal investigates the 

possibility of adapting them in building cooperative educational information 

systems. The aim of this adaptation is to make the units of educational 

information system more flexible, adaptable, and cooperative to be able to 

represent each unit as a fractal [16].  

1.2 Literature Review 

The following sub-section is review the literature about the fractal-based 

information systems in different sectors. Fractal approach has been used in 

many different fields in order to solve problems, provide flexibility and quick 

adaptability to system changes. 

1.2.1 The Fractal-based Information Systems  

According to Warnecke & Hüser [15] information system needs study to adapt 

the fractal approach because these systems depend on environment requirements 

which is constantly need updates and changes in information and structure [11]. 

ISs consist of autonomous and decentralized process units [10]. These units are 

consisting of computer software and humans. They can restore and change data 

to supply information as required. 
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 Warnecke & Hüser [15] thought that the components of  IS could work as 

fractal units to create a less complex work system and a flexible vitality system. 

For this reason, the concept of fractal has been utilized in some information 

systems to achieve structure of no complicated system and to manage and 

control the system process activities [1] and [17]. 

 Furthermore, an essential advantage of the Fractal system is the 

maximization of information flow and storage among fractal units [4]. 

Tharumarajah, et al.,[5] mentioned that an information flow and storage are 

achieved innumerous ways, such as information flow inside the fractal itself, 

among same level fractals, different level fractals, as well as fractal entities and 

external environment. The aim of using information flow between the external 

environment and fractals is to increase the cooperation between fractals.  The 

researchers also stated that any systems which possess features like self-

similarity, self-organization, goal-orientation and dynamics and vitality are able 

to adapt into a Fractal system.  

 A fractal model has been proposed by Ahmed [18] in which it seeks to 

improve the Healthcare Information System (HIS) that serve as a big platform 

for exchange the healthcare information among physicians within the same 

hospital and different hospitals. The proposed model provides effective 

approach for increasing the cooperation among the physicians in sharing the 

healthcare information which results to increase the skills of them and also the 

patients care is improved due to reducing time for accessing to the patient 

information.  In the manufacture sector, the fractal approach has been used in 

aiming to improve the information system. Fractal model is proposed by Ryu, et 

al., [1] and Lee, et al., [16] in which the multi-agent technique is depended 

where each unit in the manufacturing system considered as a fractal and consist 

of five modules (i.e. Analyzer, organizer, resolver, reporter and observer), see 

Figure1.1.  
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Figure 1.1: Fractal architecture and relationships among 

functional modules., [1] 

 The issue of the quality management control of the operation system in 

the industrial sector has been analyzed by the fractal philosophy such as the 

works of [19] and [20] used the Fractal principles for evaluation methodology 

development and quality analysis as well as the continual improvement process. 

This leads to improve the managerial and continual processes that required by 

ISO 9001 standard. On the other hand, the idea of organizational employees 

which can be seen as dynamic fractals agents and thereby connecting the fractal 

philosophy with environmental management in the industrial sector has been 

presented by [21] . The work analyze at the organization level organizations that 

has implemented an environmental management system (EMS) designed in 

accordance with ISO 14001 and such as it can be considered at least, 

theoretically speaking, adaptable to the internal change that occurred the 

relationship established between EMS, the environmental knowledge 

management process, and employees of the organization considered to be 
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environmental knowledge fractals agents and as one of the most important 

factors which leads to successful the integration and the functionality of the 

EMS. 

  The methods to approach the design of Cyber Physical Systems in 

Industry 4.0 are under development and emerging concepts of Smart Factories 

require the development of specialized knowledge; new working methods are 

also required to manage the transition from conventional industry to industry 

4.0. To obtain that fractal theory could provide the appropriate knowledge and 

tools. Fractal systems applied to manufacturing have been widely used over the 

last decades to design complex adaptive systems. It allows the introduction of 

resilience requirements (capacity to react to changes in a turbulent environment) 

and to reduce the complexity of its structure, operation and management [22]. 

1.2.2 Integrated Educational Institute Information System Based on 

Fractal 

Nowadays, most high educational institutions in Middle East countries are 

suffering from the enormous challenges due to the globalization and new 

technology which influenced many aspects of business environment particularly 

in higher education sector. Quality of provided services becomes an important 

aspect that associated with the reputation of any University for evaluation and 

assessment system. This task becomes an issue and might be a crucial challenge 

that cannot be avoided because both teaching and administration support 

functions of universities affected by this quality [23]. Moreover, Information 

Systems (IS) are considered to be important and substantial resources for 

organizations to continuous in today’s "technology-focused environment". 

Organizations have increased the amount of resources for investigating the IS 

infrastructures to offer better services and products [24]. The application of 

computerized student information management system within the university 
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campus becomes an important keystone that share information among students 

and staff [25]. 

 To support the evidence, Marite Kirikova [2] proposes the flexible 

information architecture based on the fractal information system in which the 

integrity of the system should be achieved at different levels of scale in 

educational institution starting from the department level ( low level) to the 

University level ( high level). Hence, the dimension of the information 

architecture in fractal system is defined as shown in figure 1.2, in which the 

flexibility of the hierarchy can be seen at each level in two dimensional forms. 

 

Figure1.2: Dimensions of information architecture in the fractal system [2]. 

  Stecjuka, et al.,[26] were proposed a fractal enterprise approach to 

increase the flexibility of a business process in organizational operation and 

development. The selection of the best practices of a business process among 

fractals is allowed by this approach, such as an annual report of the scientific 

activities of institutions. Figure 1.3 shows a hierarchical structure of the 

organization of these fractals. 
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Figure 1.3: Fractals hierarchy in a typical university, [3] 

 In Figure 1.3, each unit has high autonomy in selecting its operations. For 

instance, the university fractal requests an annual report from its low levels 

down to the department level fractals. Department fractals are free to achieve 

this goal. The preparation of the report depends on the system practices of each 

department. The best way to accomplish this process is by comparing and 

selecting among departments. This selection is propagated to all fractals at the 

same level. These practices are imposed upon higher organizational levels by an 

appropriate unified IS design for all units. The flexible approach can solve 

problems caused by modifications, such as changes in universities and in the 

local high-education system. 

 By comparison, much less attention has been paid to studies dealing the 

using of fractal theory in the sector of higher education. Therefore, this research 

seeks to apply the fractal philosophy in designing information systems for 

Kurdistan higher education institutes. This will be conducted to check the 
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suitability of fractal approach application in the student’s registration units of 

each institute. 

1.3 Problem Statement 

Student registration unit is one of the most important administrative units that 

provide services to the students. However, most of their work conducted 

manually as a result of obtaining many drawbacks such as: First, it is more time-

consuming in managing students' data than computer especially if the 

employees need to scan or fax any documents. Second, concerning physical 

exertion perspective it is difficult to re-arrange files, alter, and restore the paper 

records. Accordingly, we consider that the conventional system is not efficient 

and the employee's requirements are not satisfied with the current system. Thus, 

it cannot provide the optimum information with an efficient time. This is due to 

the lack of the quality of cooperation and integration between the considered 

bodies. To overcome these issues, the establishment an online student 

registration unit should be adopted by all universities and MHESR in order to 

facilitate student affairs.  

1.4 Aims of the thesis 

The aim of this thesis is to propose a new system, which is based on the fractal 

theory to improve cooperation of the information systems between public 

universities and MHESR regarding the management of students’ information. In 

order to achieve the aforementioned aim, the following objects are required: 

1. Assess the current levels of connection between the public universities, 

for instance DPU as a case study, and the MHESR in terms of sharing 

and cooperating students’ biography. 

2. Integrate the registration system of students between any public 

university and MHESR based on the fractal theory called a Fractal-based 

Student Registration System in Higher Education Institutes (FSRSHEI). 
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This can be done by using the most advanced technique of fractal called 

multi-agent. 

3. Test the usability of FSRSHEI system using a System Usability Scale 

(SUS) questionnaire in order to measure the user satisfaction of using 

such a system between DPU and MHESR in a swift way. 

1.6 Thesis Layout 

The remaining part of this thesis consists of four chapters: 

 Chapter Two: is entitled” Theoretical Background”. This 

chapter encompasses theoretical concepts and features about fractal 

theory. Moreover, student management system is described. Also, 

a web application development tools and life cycle method of the 

proposed system used to implement the FSRSHEI.  

 Chapter Three: is entitled “Methodology and design of the 

proposed system”.  This chapter describes the data collection 

methods. Furthermore, the practical mechanism of the proposed 

system and registration (R) Agent modules and their functions are 

described. 

 Chapter Four: is entitled “Implementation and Evaluation of 

the Proposed system” The practical mechanism of the proposed 

system is described in this chapter with the necessary evaluation 

techniques 

 Chapter Five: is entitled “Conclusion and Future Work 

Suggestions”. In this chapter, a list of derived conclusions and 

remarks is provided, in addition to the important suggestions for 

future works. 
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CHAPTER TWO 

THEORETICAL BACKGROUND 

2.1 Introduction 

This chapter is introducing the background of the student management system 

in order to show the workloads of universities management pertaining to 

students. Then, the following section is about the concept with features of the 

Fractal based system and software with the development life cycle method that 

has been used to developing a proposed method. Finally, explain the Multi- 

agent system.   

2.2 Student Management Systems 

Due to the continuous expansion of higher education sector, the numbers of 

colleges and students have been dramatically raised in recent years. This means 

the workloads of universities management pertaining to students have increased 

and usually this consumes a lot of manpower and they need many material 

resources which means securing of the locations for storing the student’s 

information over the long period of time is a serious challenge facing the 

universities [27]. On the one hand, due to the globalization phenomena’s which 

provides the students free choices to change their study easily among different 

universities that need a huge amount of time to verify the student’s papers in 

traditional management systems in order to obtain the acceptance in a new 

university. Thus, the development of the management system for student’s 

information becomes a necessity for the university and also integrate it into the 

networks will boost the university education and consequence it’s ranking 

internationally [28].  

Student management system can be defined as digital platform where all the 

information and necessary processes related to students is recorded and 

managed. It is performed through using the software program in which the 

traditional papers works is reduced to the minimum level as a result of saving 



12 
 

time of students and administrators. In addition, this system is easy to handle 

and feasible for computing the omission with updating at the same time and as 

the system is available online which presents the information globally to 

everyone who is working within the same organization or even outside it but 

can be with limited access. There are several software available used for this 

purpose and each is based on a specific technique in reorganizing and 

redistributing of the student data. Hence, in this chapter the technique of fractal 

will be described in detail and it is considered as the keystone in this study [29]. 

2.3 The Concept of Fractal 

The concept of the fractal can be defined as a shape made of parts which each 

part is similar to the whole in some way [18]. The term of the fractal originally 

came from Latin word (fractus) which means fractured or broken something. 

The introduction of the fractal concept was first used by the French 

mathematician; physical scientist and biologist Benoit Mandelbrot to label 

geometric objects that one part or whole parts were the same in some way that 

had similar features at all level of magnification, such as mountains, coastlines, 

lasers and waves [30]. The complex system that was generated over the 

recursion and integration of simple units can be organized by using fractal 

theory [31]. Warnecke & Hüser [15] used fractal theory to describe, first the 

process and structures of a system in the manufacturing environment, and 

second the fractal geometry features was applied to modeling the behavior of 

manufacturing system. This framework of fractal introduction by Warnecke 

became the first and keystone of the fractal factory concept [32]. 

   Ryu, et al.,[1] presents two significant features of fractals; the first is 

called self-organization and second is named self-similarity in which both 

features avail from the conceptual framework of Warnecke theory. Both 

features were utilized in modeling the low-level unit of organization in the 

fractal factory. Later, several works had been conducted by using the 
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Warnecke’s fractal factory aiming of development a new framework for 

manufacturing system that is capable of adaptation in the multi-agent systems 

technology [33]. In addition, the principles of Warnecke's fractal was extended 

to a system called fractal-based systems in which the connection of units’ 

system within the distribution manufacturing system is obtained, see Figure 2.1 

 

Figure 2.1: Multi unit level of the fractal manufacturing system [1] 

 The fractal- based system was introduced and it has a significant 

performance compared with the traditional system (i.e. hierarchical systems) in 

terms of data availability, goal orientation, component relationship of the 

system, adaptability, flexibility , relationships with external partners and the 

relationship with stakeholders (see table 2.1). In the most aforementioned 

differences, the fractal-based system has a good advantage over the traditional 

system [30]. 
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Table 2.1: The comparison between the fractal and hierarchical structures[4] 

 

 Hierarchical structure Fractal structure 

Hierarchy 
Structured once only, at a specific 

point in time 

Subject to a constant process of 

change  (dynamic structuring) 

Component 

relationship 

Administrative higher unit and passive 

lower units 

Coordinative higher fractal and active 

lower fractals 

Job processing 
Work according to specified 

objectives 

Work through the goal-formation 

process 

Unit function 
Controllers at the same level in the 

hierarchy have similar functions 

Every fractals have same functional 

modules 

Adaptability Suitable for a steady environment Suitable for a turbulent environment 

Flexibility Not flexible Flexible 

 Ryu [4] illustrated the difference between fractal and traditional 

structures in terms of presenting the relationships among the fractal’s levels and 

administrative controls units respectively, see Figure 2.2. 

 

Figure 2.2: Fractal and hierarchical structures comparison [4] 

The fractal based system can be recognized as an open system and consists of 

autonomous functioning units as well as it is an integral part of a fractal by itself 
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[30]. The conceptual idea of fractal method is utilized to remedy the lack of 

flexibility in system considering the internal and external factors and also it 

used to decrease the complexity of the structure of the organization system via 

increasing the expandability and optimization [34]. Tharumarajah, et al. [5] and 

Warnecke & Hüser  [15] proposed the  ideal concept of fractal-based system 

that was started from bottom ( i.e. low level) to up ( i.e. high level) of the 

structure system. This means that higher level fractal knows its responsibility 

which is limited to fulfil those responsibilities that are unable to manage by the 

lower order fractals. This action guarantees the teamwork among the fractals 

units in which the powers and abilities of the system will be distributed in 

reasonable manner. This type of distributed system has several features that can 

only reflect theory for instance navigation and aim orientation, self-organization 

and similarity as well as the vitality and dynamic. 

  Tharumarajah, et al. [5] pointed out that each of the aforementioned 

properties during the operation stage perform a distinct and clear function 

within the fractal system that the cooperation and adaptation among the factory 

fractals can be obtained in a smooth way, see Figure 2.3 for more detail about 

the coherent relationship among these features. Based on above, this approach 

becomes popular and continues to be used in the improvement of designing 

information system in different sectors [18]. 
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Figure 2.3: Fractal entities operation, [5] 

2.4 Fractal Theory Features 

The following are the main features of fractal theory, which are reviewed in this 

study to investigate the objectives of this study: 

2.4.1 Self-similarity 

One of the major properties of fractal is its self-similarity. According to Sprock 

[35] the self-similarity systems are exactly or approximately similar to a part of 

itself. It is the nature of fractal structures where the interlaced parts of a system 

are shaped as a same pattern of the whole [36] . One fractal unit is similar to 

another fractal but with different internal structure [37]. The units of fractal 

system consist of a set of similar components and these components decrease 

complexity of system design and improves maintainability of the system [35].  

Self-similarity provides flexibility in any system; however, having only this 

feature is inadequate for a system to be taking into account as a fractal [15]. 

2.4.2 Self-organization 

Self-organization is an application that fractals are able to apply appropriate 

methods for controlling the workflow and process, and improving the 
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composition of fractals in the system [16]. Therefore, Warnecke & Hüser [15] 

refer to that as a freedom of fractals in organization and implementation 

functions.  Each unit of fractal arrange its internal structure based on previously 

assigned criteria therefore it does not require external intervention to reorganize 

itself [37]. A hierarchical structure of control and command is not existed in the 

fractal systems. However, to determine the best fit with the environment, 

constant reorganization occurs. The justification of the individual characteristics 

of units in the fractal system can be obtained via using this feature  [35]. 

2.4.3 Dynamics and Vitality 

Dynamics and vitality features are used to dynamically investigate the system 

[15]. Dynamics and vitality means that coordination and cooperation between 

self-organizing fractals are characterized by dynamics and ability of fractals to 

adapt to changes in the environment without any changes to the structure of the 

organization ([10] , [11] and [5]).  Ryu [4] point out the vitality is the behavior 

of a fractal that can be considered as an essential unit searching for new 

activities from other units in the system. This feature observes environmental 

changes and help system to adapt quickly with these changes [5]. However, this 

feature concentrated on uniting operations among fractals in order to get a 

dynamic system. 

2.4.4 Navigation 

Tharumarajah, et al.,[5] pointed out that navigation feature induces cooperation 

among fractals. Adding to that, using this feature is to obtain information and to 

check progress. Ryu, et al.,[1] stated that fractals should have the ability to 

negotiate with other fractals at any time. The properties of navigation are that 

the fractals constantly reappraise their progress and position, correcting it within 

a target area if necessary. 
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2.4.5 Goal-orientation 

Goal-orientation means that each fractal unit has specific individual goals to 

achieve the goals of the systems. Each fractal units set its goals, which can be 

different from other fractal units [16]. This is supported to ensure goal 

coherence by an inheritance mechanism [1]. Therefore, this feature enables to 

emerge the goals of the system from the objectives of individual fractals [15] 

and [10]. 

2.5 Multi-agent systems  

The definition of agent concept is that represents physical or logical objects in 

the system, capable to act in order to achieve its goals, and being able to interact 

with other agents, when it does not possess knowledge and skills to reach alone 

its objectives [38]. The most important properties of an agent are the autonomy, 

intelligence, adaptation and co-operation. The Multi-Agent System (MAS) is 

classified under the field of Distributed Artificial Intelligence system (DAI) and 

it is an encapsulated computer programmer. It is able to avail from the large 

scale of computation demand and spatial distribution of computing resources to 

solve the complex problems that is sophisticated and impossible to be solved 

individually. This is attributed to a large number of interacting parameters (i.e. 

data) for the undertaken problems that have direct relation with each other’s, so 

the problems should be distributed into autonomous computing earning entities 

called agents. They have advanced features such as flexible due to their inherent 

capabilities to learn and perform the self-decisions to interact with the neighbor 

agents or with the available information to learn new contexts to solve the 

allocated task in solving the problems or optimizing the considered system [39]. 

The most important features for the agent-based architecture system can be 

summarized as follow: 

1. Autonomy: An agent is able to work independent matter without any 

intervention of external entities and has the ability to control their action.     
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2.  Cooperation: Agents can be interacted with other neighbor agents to 

achieve the target action. 

3. Re-activity and Pro-activity: Agent has quick respond to the local 

environment and has the ability to adapt to the any change happen in the 

environment. However, the adaptation process is not simple but it needs 

an initiative step to control the behavior. 

4. Decentralization: Agents organize in the decentralization form and it has 

the capabilities of recognizing it into different organizational forms. 

Based on the above features, the agent-based system can be used to understand 

in deep the fractal properties in a system and its main components called agent 

that is a part of the hardware and/or of software. It operates in an autonomy, 

intelligence, and communication capability matter without any restriction [40].  

2.6 Web-based systems 

The continuous development of computer technologies have directly affected to 

our daily life in which the computers and associated tools of computers provide 

and aid almost every single human activity in particular with increasing the 

number of internet users. Thus, the interaction of technologies and the users is 

obtained via using the web applications. The web application is a piece of 

software which can be accessed from a browser of internet by the web clients 

[41].There are many tools for creating any web application but the following 

tools have been used in this study due to the sake of simplicity and accessibility: 

2.6.1 HTML5 

The Hyper Text Markup Language considers as the most popular standard 

language for building block of the Web pages. This is due its simplicity for 

learning. It represents as "Hypertext" which connects web pages to each other 

and it is responsible for writing the structure and elements of Web pages such as 

input fields, links, check boxes, lines and tags. Recently, the new version of 
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HTML is announced in October 2014 under name of HTML5 and developed by 

(WHATWG) group. The HTML5 adds many new features to the previous 

version. It has a video media control, audio media control and also it supplies 

various mobile features [42].  

2.6.2 Personal Hypertext Preprocessor (PHP)  

PHP is a popular generalized server-side programming language. It aids the 

developers to design and develop the Web-based software applications that have 

a flexible dynamic content in which the interactions process between the 

contents and databases are smooth and straightforward. In most circumstances, 

it is embedded in JavaScript and HTML Hypertext and it is installed in the Web 

servers such as Apache HTTP server and Microsoft's Internet Information 

server. P letter is responsible in the tasking lamp that in WAMPP and XAMPP 

servers.  The compile process of the code is not necessary to be performed when 

the PHP installed in the server and the quick data types exchanges can be 

obtained with using PHP. Finally, it can be used for both types of processing the 

large and small data within the system [43]. 

2.6.3 JavaScript (JS) 

JavaScript (JS) is used as a client-side scripting language and also on the server-

side in Web applications [44] . In the beginning, it was known as LiveScript, 

and then Netscape changed its name to JavaScript. JS is used to make Web 

pages more interactive and livelier by providing various animation and events 

like OnClick which perform specified action (runs a certain line of code) when 

clicking HTML objects. JS is supported by the most modern browsers, for 

instance, Google Chrome, Firefox, and Opera. It can also be run on any 

operating system like Windows, Unix, Mac. 
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 2.6.4 Cascading Style Sheets (CSS) 

It is a type of language that is used for designing, formatting and presenting of 

HTML documents in different orientation within the web page of a system [45]. 

This makes the CSS popular and common among the software developers’ 

community. It is responsible for styling formats of the elements in the web page 

such as layout of the pages in terms of changing font's style, families, image 

size and properties or other tab and button position and alignment. 

2.6.5 jQuery 

It is a type of library belongs to JavaScript and has a client-side scripting of 

HTML in which the browser incompatibilities can be eliminated easily 

throughout using jQuery. Furthermore, another feature of using jQuery is 

obtaining the manipulation of HTML documents and animation as well as 

operation of API works across different browsers in which the number of 

JavaScript code lines are abbreviated within the framework of jQuery [46]. 

Hence, many Web designers as well as developers are using it in their works. 

2.6.6 Ajax 

It has been introduced in 2005 and it has a significant impact of improving the 

fast and interactive of Web applications in such away the Web applications are 

able to send the data from the server asynchronously and then retrieving data ( 

as background) without affecting the behavior and displaying of existing web 

page. Furthermore, Ajax allows the developers to amend the contents of the web 

dynamically without the need of reloading the entire web page. It is consisted of 

a set of techniques built within JavaScript and XML as a form of Asynchronous 

that creates the flexible conditions in dealing with different requests of pages 

independently [47] . Ajax does not need additional components with its 

operation as results of a nowadays most of Web browsers run Ajax. 
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2.6.7 DataTables 

It is a flexible tool that is a plug in a JQuery JavaScript library aiming to 

improve the accessibilities of data in HTML tables when the available facilities 

such as ordering, searching and sorting the information are available in the Web 

page as shown in figure (2.4). It helps to control the framework of page display 

such as changing the column widths or hiding them, dynamics creation of 

tables, inserting print, copy and exporting files buttons to clipboard of page 

[48]. 

 

Figure 2.4: DataTables sample. 

 

2.6.8 MySQL 

It is a popular database management system used by well-known Web-based 

applications such as Twitter, Facebook and YouTube due to its features such as 

it is open-source and free software, fast, robust and it controls access to user’s 

data in the database within the server. This ensures that multiple users are able 

to work with it which provides fast and secure access for users. The 

abbreviation term of MySQL is derived from two sub-term "My" refers to the 

co-founder daughter and "SQL" refers to the Structured Query Language term. 

2.6.9 Bootstrap  

It is a well-known free open source that builds responsive Web applications. It 

merges the framework of HTML, CSS and JavaScript in terms of providing 
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templates for typography, button, interface component and navigation as a result 

of obtaining the robust websites with less coding efforts and fast responsive. It 

is compatible with famous browsers such as Firefox, Chrome, Safari, and 

Internet Explorer [49]. 

2.6.10 LaraveL 

 It is a PHP (Personal Home Page or Hypertext Preprocessor) framework similar 

to Code igniter but with distinguish performance in terms of providing better 

authentication and authorization of users, configuration of management (i.e. 

documentation process and data transfer). Figure (2.5) shows the modularity 

template engine and building scheme in which these features leads to save a 

huge amount of time of web developers and from that concept we use Laravel in 

this project. It is released in 2011 by Taylor Otwell and it is free source front 

end framework software. It has significant syntaxes architectural tree with a 

strong collection of tools and technologies such as ASP.NET and MVC (Model 

View Controller) [50]. 
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Figure 2.5: MVC Architecture in an application [6] 

2.7 Development Life cycle method of the proposed system  

According to Saini & Kaur [51] Development System consists of several 

activities used for development of any software in which the activities can be 

classified into different phases to obtain the System Development Life Cycle 

(SDLC). Prior of existing SDLC, the process of development of software faced 

some challenges in terms of obtaining cost overrun and reducing the quality of 

software.  Various models of SDLC are available and the simplest model is 

called Waterfall model. The feature of this model is simple in terms of 

providing the linear-sequential of the phases flow. This means the development 

cycle of any phase would not be started, if the previous phase is not completed. 

The Waterfall model consist of several phases such as requirement analysis 

phase, maintenance phase, Design implement phase, testing phase and 

installation phase[7], as shown in figure 2.6 . 
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Figure 2.6: Original Waterfall Model [7] 

 

2.7.1 System Analysis 

The SDLC is started with analysis phase. It performs several operations to 

ensure that the system achieves the expectations outputs. These operations are 

documenting and understanding of the system requirements as well as the 

specifications and detailing of the user's requirements are defined [52].  

2.7.2 System Design 

The most effect stage in SDLC is the design system phase in which the new 

design system associated with the end users builds in this phase. This phase 

depends on the logical design from the analysis phase and transferred it to the 

physical interfaces according to data inputs and output and also the information 

in the database [53]. 



26 
 

2.7.3 Implementation  

In this phase, the real codes of the software are written via using the system 

design documents to be a platform of coding programs and initializing the 

database [51].  

2.7.4 Testing 

In this stage the verification and validation of the system is performed to ensure 

the all the requirements and procedures are working smoothly without creating 

and bugs, error and fault by the system and eventually these problems should be 

addressed [54]. 

2.7.5 Installation 

In this stage, the developed code will be available for clients via installing it in 

the user's device (i.e. computer) and the users can work on it [55]. 

2.7.6 Maintenance  

This phase can be considered as the indirect phase linked to the whole other 

phases in which from time to time the installed code should be performed to 

check its effect to the performance of the system and whether the code needs 

further amendment to increase its capabilities for achieving the targets of the 

developed codes [53]. 
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CHAPTER THREE 

METHODOLOGY AND DESIGN OF THE PROPOSED 

SYSTEM 

3.1 Introduction 

This chapter clarifies the research strategy and methods used in the collection of 

data to achieve the objectives of this study. It begins with a description of the 

research strategies and the research paradigms. Then, it follows by the research 

methods section. This section includes details of the design and creation of the 

data collection instruments, and the methods used in data collection and 

analysis. The subsequent section explains the general structure of the proposed 

system. Then, functional and non functional requirements used to design a 

proposed FSRSHEI. The proposed electronic system is designed to replace the 

traditional system (paper-based system) that is currently used by the staff, 

employees, and managers to the electronic system (paperless-based system).  

3.2 Research Methods 

This thesis is based on using the two common methods in collecting and 

analysing the data that are called the qualitative and quantitative methods. These 

two methods have significant impact in obtaining reasonable results. The 

researcher also performs several interviews face to face with registration 

office’s staff of some universities and MHESR prior of designing the online 

system. This helps to understand the current situation of the existing process and 

also to determine the weaknesses of the system as well as considering the 

current situation of registration process in which the researcher can avail from 

them in preparing the system. After collecting the responses and analysing the 

results, the proposed system is designed to cope with the issues and ease the 

registrations process. The validation process is conducted after function the 

system. The researcher spent a huge amount of time with the employees and 

students to evaluate the proposed system and a useful tool has been used in 
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quantitative method which evaluates the implementation of the proposed system 

that is called System Usability Scale (SUS). 

3.2.1 Data Collection 

The collection of data was conducted through semi-structured interview 

instrument, as a qualitative approach, which has an easy structure for 

responding. Fourteen interviews were performed with employees working in 

registration units. They belong to the employees of Student Admission Center at 

MHESR, employees of the Directorate of Main Registration at Duhok 

Polytechnic University and four different Student Registration units at different 

Colleges and Institutes of DPU. In addition to that, the interviews were 

conducted with each of Main Registration Manager of Salah-Aldeen University, 

Sulaimani University, and Erbil Polytechnic University.  

 These interviews aim to explore and profound understanding of the whole 

process of students’ registration before developing and designing the system. 

The interviews took into account the starting step of applying Zankoline portal 

(developed by MHESR in cooperation with MOE- Kurdistan Region) until 

announcing the students' names at the universities and institutes in which from 

the extract information of interviews. The requirements and needs of a proposed 

Fractal-based Students Registration System in Higher Educational Institutes 

(FSRSHEI) system were specified. The data were collected between February 

and October 2018. It is worth mentioning that the parallel of interview process 

the researcher work for more than one month with the employees at the 

registration team of DPU to absorb in deep the whole process of registration. 

This work of observation also conducted, as a qualitative approach, in order 

understand the different types of forms that are used by students, know the 

authorities’ level of each forms to be released and distribution of duties and 

responsibilities of each employees from different level of administrations.  
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3.2.3 Interview Questions 

In this study several questions have been prepared to provide a comprehensive 

understanding of process of student registration and some other processes such 

as transfer and movement. The questions were first validated and evaluated by 

experts in terms of administrative and linguistic such as Dr. Ari (Dean of 

Technical College of Administrative/DPU), Dr. Hadi (Dean of Technical 

Institute of Administrative Duhok/DPU), Dr. Hussain (English Language/ NZU) 

and Dr. Lolav (English Language/UOD) before conducting the interviews. The 

interview questions are as follows:  

1. In your experiences, do you think that the controlling of current student 

registration system is complex and need more efforts? How and why? 

2. Do you think that the establishment of connection system between the 

private and public universities together with the MHE in term of their 

registration systems is a helpful mechanism to avoid the duplication of 

admitted student in different universities? 

3. In the case of finding and developing such a mechanism to link the 

registration systems of the different universities and MHE. What would 

you like to find in the system regarding the student registration process?  

4. In your opinion, do you think that the aforementioned developed system 

provides a good connection between universities and MHE and 

establishes a good level of cooperation regarding the student registration 

procedures?  

5. Do you have any suggestions to support this research, please mention? 

3.2.4 Analysis of Data Collection 

In this section, a brief summary of the staff’s responses is listed associated with 

each question listed in the previous section. This provides a clear description of 

the challenges faced the researcher in the current adapted system by the MHE 

and universities and it becomes a key stone for the proposed model. It is worth 
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mentioning that all conversation that obtained from all interviews available in 

the Appendix A. Five questions was asked throughout the interviews, and each 

interview session took approximately half an hour. The Kurdish and English 

languages were used in those interviews. Taking into account the permission of 

the interviewers, all conversations was done be recorded as audio files. The 

speeches of the recorder files were converted into transcribed text files and all 

of them were in Kurdish language. Later, the collected data were translated into 

English as the transcribed text and were analyzed based on the themes. The 

following table shows the interviewers code  

 

Table 3.1: Number of Interviews Conducted and their Profiles 

Place of 

the 

interview 

Interview Profile Code of 

Interviewee 

Date, Time 

MHE 

Data and information 

Director at Salahaddin 

University 

EMP 1 11/03/2019, 09:30am-10:30 

am 

Director of main 

registration at 

Sulaymaniyah 

Polytechnic University 

EMP 2 10/03/2019, 11:00am-12:00 

am 

Director of main 

registration at 

Salahaddin University 

EMP 3 11/03/2019, 11:30am- 12:30 

pm 

General Director at 

MHE 
EMP 4 10/03/2019, 

09:40am- 10:44am 

Director of main 

registration at Erbil 

Polytechnic University 

EMP 5 10/03/2019, 12:40pm-01:40 

pm 

DPU In charge of unit EMP 6 06/03/2019, 

09:30am-10:30 am 
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transfer, movement and 

acceptance at the main 

registration of DPU 

In charge of unit 

transfer, movement and 

acceptance at the main 

registration of DPU 

EMP 7 18/02/2019, 

05:30pm-06:30 pm 

Manager of student 

registration at DPU / 

Technical College of 

Administration 

EMP 8 20/02/2019, 

05:30pm-06:30 pm 

Manager of student 

registration at DPU/ 

Duhok Technical 

Institute 

EMP 9 24/02/2019, 

11:00am-12:00 am 

Manager of student 

registration at DPU/ 

Technical College of 

Engineering 

EMP 10 24/02/2019, 

12:30pm-01:30 pm 

Vice president of DPU/ 

student affairs 
EMP 11 

24/02/2019, 

09:30am-10:30 am 

Employee at the main 

registration of DPU 
EMP 12 

06/03/2019, 

11:00am-12:00 am 

In charge of Zankolin 

Unit at the main 

registration of DPU 

EMP 13 
18/02/2019, 

07:00pm-08:00 pm 

Manager of student 

registration at DPU/ 

Technical Institute of 

Administrative Duhok 

EMP 14 
20/02/2019, 

04:30pm-05:30 pm 
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Question 1 

The majority of interviewers confirmed that the current system is complicated 

such as EMP8 "Based on my experience, the existing system of registration is 

complex and it is not optimum because the ministry sends the data to us in the 

form of hard copy".  Another interviewer EMP9 confirmed the complexity by 

stating "the ministry would send many instructions to us, some of them related 

to students movement or transfer and other related to students who were not 

jointing the associated departments, and I spent 20 days until I finish those 

students who didn't join the department". Based on the analyzing responds, the 

ministry records and announces the students' data in the form of a hard copy 

(PDF) which consists of 500 or 600 pages and it is difficult for the employees. 

On the other hand, most of the workloads of the registration staffs dedicated for 

proceeding of changing their departments. This is attributed to the low 

awareness of the students about the filling of the application form. 

Question 2 

Most of Interviewers believe the idea of having cooperation between private 

universities with the MHE that is a directorate dealing with the registration 

process of students at these universities. EMP5 said "there is a unit in the 

ministry called (Directorate of Private Studies) all private universities belong to 

that unit in terms of acceptance plan and other issues related to students data". 

There is still a lack of sharing information of students among private and public 

universities which result of obtaining a main problems that was reported by the 

majorities of responders such as by EMP3 said "there is no connection between 

them; some of the students obtain the admission in public university and at the 

same time, their names are exist also in private university system, this leads to 

securing many seats by the students who are going to study at the private 

universities and eventually affects the plan of public universities". The 

aforementioned problem can be sorted by involving the private universities 

within Zankoline portal and based on the information of the interviewers from 
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ministry, the ministry has plan for that regard as EMP4 said "I think there is a 

plan for the next year, the Zankoline portal will have the private universities in 

the system and the students can choose directly the departments and their 

choices will be analyzed with the student’s choices of public universities at the 

same time". In addition, the lack of cooperation between the public and private 

universities in terms of registration process still a problem, if one student 

withdraws from studying at the public university and joint the private 

university. This action has to be reported to the ministry still a weak point in the 

process of registration. So, establishing the electronic system will leads to 

overcome this weakness of registration process.     

 

Question 3 

Interviewers were supporting the idea of establishing the online platform among 

the registration directorates belonging to the MHE. Some features are reported 

by interviewers as EMP6 "if there is a system that the students have access to 

login and students fill their registration form and then uploading their 

necessary documents, it reduces our workloads". Another feature was reported 

by EMP5 ,EMP8 and EMP3 that refers having one system can archive the 

students’ documents and can be shared among universities registration units 

when one student change the department or even universities, student does not 

need to hand the document only the checking process will be performed     

Question 4 

All interviewers are supporting the idea of creating a comprehensive electronic 

system that enhances the cooperation among universities in one side and MHE 

with the universities in other side. The following are some quotes of the 

reviewers’ speeches EMP8 "In my opinion, it will be good for the students when 

they are entering to the system and uploaded their documents. This will make 

our work easier". EMP9 "It will be improving and it strengthens the 

relationship between MHE and registration unit. We strongly support to convert 
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a manual system with an online system". EMP12 "We strongly support of 

converting the manual system to online system. It leads to improve the students’ 

affairs work and strengthens the communication between ministry and 

registration units in terms of responding to the official orders issued by the 

ministry in prompt way".  

Question 5 

All interviewers insured the strength of the cooperation among the MOE, the 

Ministry of Health (the students’ needs to perform some medical tests as a part 

of official steps for application), and the MHE. Such as EMP12 said "The 

cooperation between MHE and MOE should be implemented through a number 

of workshops in all schools to inform students about the admission process". 

This means the awareness of students about the required documents and steps of 

admission need to be clarified.  Some of the interviewers refer to expand the 

proposed system to be shared with exam committee such as EMP1 "Another 

important point is expanded the system to include the exam regulations and the 

exam committee can use the student information for their work". Most of the 

ideas and suggestions that obtained from the interviewers are considered in the 

proposed online system.      

3.2.5 Observation 

In this section the observation process will be presented which can be 

considered as the guideline for beneficiaries from the registration process 

system. It is worth mentioning that this system depends upon the information 

data of students whom finished the higher school. These data are released from 

the MHESR in cooperation with the MOE which highlight the status of 

students associated with departments that students have applied them via 

Zankoline portal. After the announcement of students' names, the universities 

in cooperation with the MHESR will inform students to register their names in 

departments belong to universities within limited time. Hence, the registration 
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units will start the process by filling the registration form of students, and 

asking them necessary documents such as a hard copy (eight personal pictures, 

blood type test, eye examination test, Iraqi nationality, nationality of civil 

status, information card, and fees of registration). After completing the 

aforementioned steps, the student is officially considered as a university 

student.  

 Based on the regulations of higher education related to registration 

process, student has the right, after the completion of registration process, to 

amend his/her department but considering the total marks of students that 

obtained from high school and also the minimum total marks that allow student 

to register to amendment department. This refers to two different statuses called 

transfer and movement processes. 

1) Transfer process: is divided into two types of conditions. First condition 

is related to the new applicants who have recently finished their registration 

processes in other words, they have finished their high school in recent 

academic year. The student should fill form No (4) see the Appendix B, but the 

following conditions must be achieved to accept the student request for transfer 

process: 

 The student must be from the current year of graduation from high 

school 

 The obtained total marks of student must be high than the minimum 

total marks of the transferring department (i.e. the new department that 

student want to transfer to it). 

 The transfer process is not valid for the departments that accepted 

applicants via interview process apart of the total marks of applicant 

such as Physical education, fine arts, and Islamic studies departments. 

Once the aforementioned conditions are met, the registration unit will hand 

student a form which includes student information and also a list of approvals. 
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It is consisting of six text boxes divided into two columns, as shown in 

(Appendix B) in each column three text boxes of approvals are listed starting 

from the text box of the head of department, dean and eventually the college 

or faculty registration unit. The right side three text boxes are belonging to 

department that student registered in it after the applicant name is announced 

by Zankoline portal. While the left side three text boxes belong to the 

corresponding department approvals that student want to transfer to it. After 

the two columns filled and stamped by both sides, the students' status will be 

reviewed by registration unit and if both sides show their approval for 

processing the application, student information will be automatically 

transferred to the new department after the completion of university papers.  

Otherwise the application will be rejected and the student starts his/her study 

in the first accepted department. The following chart illustrates the transfer 

process for first condition, as shown in figure 3.1  
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Figure 3.1: Data flow diagram of the transfer process for first type module. 
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Second condition of transfer process is related to the student who has been 

accepted last years. The process is similar to the first condition but the form 

layout is different, its number (3) as shown in Appendix B and also the 

following points must be considered: 

 The student must be successful in the first stage or has postponed the 

academic year only for one year. 

 The student’s total marks of the sixth grade are compared to minimum of 

the total marks of department that student want to transfer to it but the 

comparison will be with the minimum total marks of the previous year 

not the current year because usually the minimum total marks is changing 

yearly. This guarantees the justice among students since the examination 

process is centralization throughout the Kurdistan Region.   

The following chart illustrates the transfer process for second type, as shown in 

figure 3.2 

  

 



 

40 
 

 

  

Start 

Staff of registration unit 

Check student status 

Transfer 2 

Registration 1 fills the form no. 3 

Met 

conditions  

 

 

Acceptance of the head of dept. 1 

Reject 

Accept 
Reject 

Acceptance of the dean of college or 

institute 1 

A 

No 

No 

No 

Yes 

Yes 

Yes 



 

41 
 

 

 

   

Figure 3.2: Data flow diagram of the transfer process for second type module. 
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2) Movement Process 

This process is very common among student registration units. It is divided into 

two types; First type is called the ascending movement which is valid for 

students who have got the v. good (80 - 90) mark in the first stage of (some 

special department) university study and the student will start his/her study in 

the second stage in the new college. This is regulated by the MHE and it is 

announced to student during the application process prior of starting the 

university study. The process of movement for this type is started at the 

registration unit to fill for students form No (1) as shown in (Appendix B) and 

submitting it to the MHE to approve the names. The following chart illustrates 

the movement process for first type, as shown in figure 3.3 
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Figure 3.3: Data flow diagram of the movement process for first type module. 
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 The second type of movement is similar with the transfer process in terms 

of the filling form and admission steps but the form layout is different and its 

number (2) as shown in (Appendix B). 

This type of movement is strict and if one of the following points is achieved the 

student has the right to claim for movement otherwise the request will be 

rejected. This is attributed to some logistic issues faced the universities such as 

the lack of student accommodations. 

 If a student is successful in the first stage with a grade of very good or 

above. 

 If student’s father or mother dies during the study, but it must be proven 

by submitting death declaration document. 

 If a student has got married during the study, but it must be proven by 

submitting the marriage contract. 

 If a student has a childbirth during the study, but it must be proven by 

submitting the birth statement 

 If a male or female student is the son or daughter of the martyrs or their 

family has affected by the genocide of Anfal. This must be proven by submitting 

an official letter form by the Ministry of Martyrs. 

 If a male or female student is the son or daughter of the university 

academic staffs with degrees of Ph.D and Master. Furthermore, the children of 

university employees and the MHE, but the condition for the employees is civil 

service (experience in university) that must be not less than 15 years. 

 If a student has a chronic medical condition that needs a special medical 

care. If one of the aforementioned point is obtained there is a form should 

student to fill it, see the appendix  B 

The following chart illustrates the movement process for second type, as shown 

in figure 3.4   
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Figure 3.4: Data flow diagram of the movement process for second type module 
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3.3 General Structure of the System 

The general structure of the FSRSHEI depends on the fractal theory and its 

properties such as self-organization, self-similarity, vitality and dynamics, 

navigation and goal-orientation. These features are simultaneously able to 

modify and update the information and structure of the system according to the 

users demand [5] and [15]. First, the self-similarity feature of the fractal 

approach was used to decrease the complexity of the system by having the same 

structure for all units nerveless of using any OS. Second, the self-organization 

feature was used to provide high autonomy for each unit by connecting 

decentralized units as fractals, which decreases global control. Third, the 

dynamics and vitality features were used to monitor and propagate new activities 

among units of a system in a timely manner. Then, the navigation feature was 

used to obtain information and to check progress within similar and among 

different FSRSHEI units to obtain an integrated IS. Finally, the goal-orientation 

feature was used to achieve the strategic goals of the system and to enhance the 

decision-making skills of employees through the acquisition of new knowledge 

from other employees.  

 The architecture of the proposed conceptual framework has top-down and 

bottom-up work flow structure which are considered that centralized, 

decentralized and autonomous process units which regain and update of the data 

can be carried out to obtain the necessary knowledge and information at the 

same time in the same structure based on the MHESR regulations, as shown in 

Figure (3.5). 
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Figure 3.5: The General Structure of FSRSHEI 
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In addition, the proposed FSRSHEI are developed utilizing an agent-based 

technique which means each FSRSHEI unit is representing as agents. They were 

represented as a component of software. This means the natural functions of the 

proposed system units (e.g. autonomy intelligence, capability of 

communications and cooperation) works as fractal units. In figure (3.5) there are 

three main layers characterize the FSRSHEI are: 

1. Client layer 

This layer is a front-end layer where the user accesses the web application at the 

client-side using the common web browsers such Firefox, Internet Explorer, 

Google Chrome, Opera, etc. This makes the user capable to communicate and 

interact with the application Server Layer to navigate the system Web pages. 

Bootstrap is a front-end web development framework which merges functions 

of (CSS and HTML) with amazing additional effects. This layer involves these 

tools: 

 HTML 

 CSS 

 JavaScript (includes: Ajax and jQuery). 

 Bootstrap 

2. Application Server Layer 

This layer is a server-side, which was programmed with PHP language. It 

represents an intermediate layer between the client and database server 

layers. This layer communicates with the upper layer (Client Layer) via 

HTML forms and JavaScript queries. It also retrieves data from the 

database server layer. Application Server Layer involves a Web server to 

provide user interfaces as Web pages for entering, displaying, and sharing 

of information on the internet between ministry and universities.  
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3. Database Server Layer 

It is a lowermost layer the layered architecture. In this layer, all coming 

data are saved into a MySQL database. Therefore; it involves a database 

management system, and R Agent modules. 

3.3.1 Architecture of the System 

The detailed architecture of the development of FSRSHEI is illustrated in Figure 

3.6 in which the explanation of operations of the fractal units is given. 

Information exchanging among system units in Figure (3.6) describes clearly 

how the proposed structure of the FSRSHEI is straightforward in 

implementation that units belonging to the ministry and universities have similar 

architecture called the FSRSHEI. This serves as fractal unit which investigates 

the self-similarity property of fractal. Full autonomy of execution activities in 

the system within each FSRSHEI unit can be preserved. Furthermore, the 

monitoring and propagation of new activities within the same FSRSHEI unit and 

between neighbors FSRSHEI units can be obtained in such a way that is featured 

as a dynamic and vitality of FSRSHEI. Chasing process of the updating or 

progressing of the student information within each unit can be provided to 

decision makers within educational institute by the manger (i.e. admins).  

  Agent-based techniques are employed to develop a fractal-based system to 

investigate such fractal features. Some techniques are used in the proposed 

FSRSHEI to represent FSRSHEI units as agents named Registration (R) Agents. 

Each of the Registration (R) Agents has similar features in term of behavior 

modules, such as the Controller (C), Analyzer and Planer (A&P), Executer (E), 

and Database (DB) modules, to represent the previous management process and 

to control the activities of students. The following sections explain the function 

of each module for the Registration (R) Agent. 
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Figure 3.6: Architecture of the FRESHII 

3.3.2 (R) Agent Modules and Their Functions 

The development of the FSRSHEI modules of registration (R) Agents (see 

Figure 3.6) is performed to managing and controlling the activities of the inner 

and outer agents a as well as to share such activities as information between 

MHE and DPU in short time miner. This timely exchange improves cooperation 

among employees that will in turn improve their skills as a result of facilitating 

the student’s registration process according to the updating of students' 

information in the MHE database. The information includes student’s activities, 

such as student’s registration, movement, and transfer. The functional modules 

and their relationships of the R Agent are given in Figure 3.7. It is worth 
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mentioning that the If-Then statement is used as a main indicator for the 

exchanging rules among modules. This facilitates system module development. 

 

Figure 3.7: Functional Modules and Relationships of the R Agent 

3.3.2.1 Database (DB) Module 

In figure 3.7, the DB module represents as a repository of data belongs to the 

student’s information in DPU such as number of students, gender and 

department code records...etc. as well as college, cases, departments and rule of 

movement schedules. The information belong to students includes the student’s 

registration activities that is reviewed to create data entities (i.e., tables) of the 

DB module. The management of these entities within the system is successfully 

obtained via using the MySQL database which as defined as a relational 

database. An entity relationship diagram of a data model is a detailed logical 

representation of data for database in a system [9] . The relationship between the 

entities and their attributes can be expressed via Entity Relationship Diagram 

(ERD) model. The data schema is defined as the conversion of the logical data 

model to a physical data (Satzinger, Jackson, & Burd, 2012).  Considering the 
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proposed ERD, the database schema for DPU is illustrated in Figure 3.8 and 3.9, 

which represents also the database schema for the MHE is illustrated in Figure 

3.10 and 3.11. These diagrams show the relationship represented in database 

processing. The sharing process of students' information between DPU- DB and 

MHE-DB and providing this information in the FSRSHEI interfaces can be 

managed and controlled by other modules of the registration (R) Agent. The 

following subsections are detailed the previous aforementioned process. 

 

Figure 3.8: ERD of the database schema for DPU –DB 
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Figure 3.9: The proposed System Database of DPU Relations 

 

Figure 3.10: ERD of the database schema for MHE –DB 
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Figure 3.11: The proposed System Database of MHE Relations 

3.3.2.2 Controller (C) Module 

The tracking processing of the students' activities within the inner and outer 

agent can be obtained via using the C Module which operates as a controller for 

the system, the workflow of these activities is shown in Figure 3.12. For the 

inner activity is about the registration of new student, transfer process which 

means changing the status of student within the same college or institute and 

movement process from one department to another. Outer activity is the action 

operated by the MHE as having a new student or from another university to 

change the student status from (temporary to permanent student). These new 

activities within the system can be initiated by the users and they are 

automatically sending a form of massage about the new activity as a C activity 

to the A &P module for analyzing either in inner or outer of R Agent. 
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Figure 3.12: Workflow of FSRSHEI (Flowchart) 
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3.3.2.3 Analyzer and Planer (A&P) Module 

The new activities received from C module will be analyzed via the A&P 

module by considering the nature of activity either is from the inner or outer 

agent (see Figure 3.7). Because the A&P module is analyzing the received 

activities in a different way in which for (i) inner activity, the A&P navigates the 

data then sorting and linking them to the DB module aiming at releasing the E 

module for the received new activity.  For example, suppose the received new 

activity by the C module is student registration process, the A&P module checks 

if the student registration form has been submitted after filling by the student, if 

it is filled and there is nothing wrong with the provided information.  Next, the 

A&P module checks if the submitted form has been updated by the admin of 

college or institute registration units. Ultimately, the reviewing process of 

submitted form of the student registration will be performed by the DB module 

then the A&P will decide the confirmation of succeeding or declining of the 

process. One can induce from the previous example that the main function of 

A&P module is identified and integrated data of the student registration activity 

and to transmit massage to the E module to fetch the whole related data of that 

activity from the DB module.  

 For (ii) outer activity, the A&P module receives details of the specific 

activity from the outer R Agents via the C module. Some of the details describe 

the type of activity, agent name and information link. Then, the A&P module 

transmits these details to the E module to promote a linking among the outer 

activities and displaying the information locally. The representations of function 

of the A&P module for whole aforementioned kinds of activities are obtained 

through using the package concept of database objects.   
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3.3.2.4 Executer Module (E) 

The E module within the R Agent has a direct link and starts to execute their 

functions when a specific message received from the A&P module, see Figure 

3.7. This message might be obtained from the outer or inner agent. If the 

message is characterized as an inner one, the complete activity data obtained 

from E module is induced from DB module through using the request and 

invocation mechanisms. Then, the E module transmits the received message of 

the new activity to the other FSRSHEI units (i.e. R Agents) in the system. 

While, if the message is characterized as an outer one, the module will create a 

view for the new activity. It seems from using this approach of propagation of 

new activities among FSRSHEI units provide an efficient information system 

related to employees’ jobs, both in the ministry and universities. Acquiring new 

knowledge in real time at any given time will consequently improve the 

performance of the employees.   

3.4 Mechanism of FSRSHEI Design 

The mechanism of using supported tools to design FSRSHEI consists of four 

steps: 

1- Webpage Design: It means designing the structure of a web page (i.e. 

tables, forms, input fields, text areas, etc.) using HTML tool. 

2- Webpage Effects: webpage effects represent the style of HTML elements 

(i.e. colors, hovers, font size, positioning, animation, etc.) using CSS tool, 

Jquery, and Bootstrap classes. 

3- Processing: In this step all entered data are validated and the necessary 

operations are provided to produce the wanted results using PHP, jQuery, 

and JavaScript tools. 

4- Saving and Retrieving: all inserted data will be saved and retrieved using 

PHP and SQL. 
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3.5 System Requirements 

To design and implement FSRSHEI some requirements are required such as 

functional and non-functional requirements, hardware and software 

requirements. 

3.5.1 Functional Requirements 

Functional requirements mean what a system is supposed to accomplish and the 

services that applied. A person is authorized to: insert the data into the database 

system, prepare system reports and other outputs, and identifying the 

descriptions of data to be entered into the system. There are four main types of 

functional requirements: Ministry Admin, Main registration of the university 

Admin, College or Institute Admin, students. 

 MHE Admin: the one who has the authority to insert, view details, edit and 

delete data into the system, and distributes student’s names to all universities 

depending on the student's department. 

 Main registration of the university Admin:  the one who is responsible of 

managing the whole system, and has the authority to access all modules, the 

ability to insert, view, edit and delete data, and sending the updated data to 

the MHE. 

 College or Institute Admin: DPU consists of 14 units (faculty or institute). 

Each unit has one person who represents the admin of the module he/she is 

working at. This Admin has the authorization to insert, view details, and edit 

data related with his unit, and sending all data to the main registration unit of 

the university. 

 Students: each registered student has authority to access his profile and view 

the personal information. However, he has no authority to edit or delete the 

data after been a permanent student in the universities. 
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3.5.2 Nonfunctional Requirements 

Non-functional requirements refer to all necessary requirements that represent 

the system features such as Integrity, Security, Flexibility, Usability and 

Reliability.  

 Integrity: is essential to avoid any error or mistake that may happen by the 

users or operators during the operation of system. 

 Security: Information system protection against unauthorized access or 

modification of data is the most significant attribute in each electronic 

system. The security is important at both the client and server sides. For that, 

Laravel framework was used during the proposed system design. 

 Flexibility: is a fundamental feature for the FSRSHEI system. This is 

attributed to the developing of such a system based upon the fractal theory 

and its properties in which the registration system needs to be more flexible, 

especially among MHE and universities in the cooperation issues. Therefore, 

such a system can be adapted to any amendment and new requirements of the 

regulation, because the system is open, distributed, autonomic, flexible, and 

cooperative. In addition, the system units need to be isolated from each other 

as form fractal units. Hence, the system units can be added, upgraded, and 

modified in a flexible manner based on the needs or demand of the users. 

 Usability: The system must provide a friendly user interface. Also, easy to 

learn and use the components of the system via avoiding complex design. 

This usability testing assessed using SUS. 

 Reliability: Refers to the system probability to perform the required function 

during a specific period of time without failure. This required part will be 

evaluated after implementing the proposed system for long time at last one 

year or more by using system reliability techniques for evaluation. 
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3.5.3 Software requirements 

Every electronic system needs requirement both software and hardware parts. To 

build a powerful web-based system with multi features, certain software needed 

such as: 

 

 Operating system (Windows 7) 

 MySQL Database (phpMyadmin) 

 Hypertext Markup language (HTML5) 

 Personal Home Page (PHP) 

 Laravel Framework (Laravel 5.7) 

 Xampp server 

 DataTables 

 JavaScript (Ajax and jQuery) 

 Cascading Style Sheet (CSS) 

 Bootstrap4 

 Web browser (Google Chrome, Firefox, Opera, etc.) 

 Visual Studio Code 

3.5.4 Hardware Requirements 

 Hardware and software requirements complete each other. Therefore, 

hardware requirements are needed to build the system in both Server-side 

and Client-side: 

 Server-side: It is the computer which contains the web application as well 

as the database. 

 Client-side: The client-side there will be (M hosts) connected to the server 

with an internal network and/or internet.  

 Internal Network: The network device that is used to connect the server 

with clients’ devices is an internet network. 
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3.6 Review Discussion Outcomes 

The use of fractal approach by researchers in information system domain is not 

common. Many studies have merely used the fractal approach within 

manufacturing and healthcare. Adding to that, there are few studies that use the 

fractal approach in educational institutes. Thus, this work suggests utilizing of 

fractal theory to develop cooperation between ministry of higher education and 

student registration unit of each institute in Kurdistan Region. The concept of 

fractal, the fractal approach has been successfully used for designing integrated 

cooperative ISs which provides services such as flexible, autonomic and 

cooperative method for connecting system units. These services (i.e. flexibility 

and complexity) of systems in many fields are successfully utilized by the 

features of the fractal approach. Therefore, researcher of this work proposes a 

conceptual framework for integrated cooperative educational institutes’ 

Information systems based on fractal theory, as shown in figure 3.13. 

 

Figure 3.13: Conceptual framework for integrated cooperative higher education 

institute’s information system based on the fractal theory 
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In figure 3.13, the theory features of fractals are utilized to propose an integrated 

cooperative higher education institute’s information system to overcome all the 

aforementioned problems. This will be conducted by connecting all institutes 

with MHE, as fractal units, in Kurdistan Region. These fractal units can work 

and cooperate together based on the fractal features regarding the registration 

process of students. The students can register only one time instead of two times 

as available in the current traditional system. After the first registration process, 

the MHE declares the students to admit to the particular department of any 

institute and send announcement to that institute. Then, the institute will confirm 

that when students attend to the study program. Then, the MHE will get this 

confirmation from the institutes. Furthermore, the proposed conceptual 

framework has top-down and bottom-up work flow structure, which is based on 

the MHE regulations. This means the administrative higher fractal and passive 

lower fractals as well as coordinative higher fractal active lower fractals and vice 

versa. Such kind of work can provide more autonomy to each fractal institute in 

their decision making and planning.  
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CHAPTER FOUR 

IMPLEMENTATION AND EVALUATION OF THE 

PROPOSED SYSTEM 

4.1 Introduction 

In this chapter, the implementation of the proposed FSRSHEI is elucidated. The 

implementation is very important to perceive the strengths and weaknesses of 

the system. All modules that related to registration process are addressed adding 

to other process such as Transfer and Movement. Then the evaluation of the 

proposed FSRSHEI system will be presented, and finally this system will be 

compared with other previous works. 

4.2 The Prototype of the Proposed System 

Homepage of FSRSHEI provides access to three main directions: student 

entrance, universities employees’ entrance and ministry employee’s entrance, 

Figure (4.1) illustrates the FSRSHEI homepage GUI. The entrance could be 

through inserting the correct username and password he/she will get access to 

the FSRSHEI system. The results are evaluated according to the systematic 

samples. 

 

 

Fig. 4.1: The homepage of the proposed system 
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4.2.1 The ministry login interface layout 

The operation of the proposed system starts after releasing the students' names 

by the MHE via using Zankoline portal. The Zankonline portal creates the 

student information as an excel sheet extension to the MHE and then to all 

universities. Therefore, the user (i.e. the employee responsible for entering data 

at the MHE) will login to the system through the button (  ٗ د صاسٖ  ٖٚ  ثۆ ٖٚ  ژٚسٖ  چٛٔ ) 

as illustrated in figure (4.1) then another window screen will be open which ask 

the user to enter the username and password, see figure (4.2).  

 

Fig. 4.2: The MHE login interface in the proposed system 

 

 After performing the login step, the user will obtain the ministry window 

screen which consists of several buttons at the top bar as shown in figure 4.3 

each of them is designed according to the needs of the users at the ministry level. 
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Fig. 4.3: The MHE login layout 

 

The function of each button is summarized in table 4.1 

Table 4.1: summarizes the functions of the MHE modules of the FSRSHEI 

interfaces 

No Interface Module 

Name 

Functions 

1 Students Reports o This module displays student's records for each 

university such as number of students, gender and 

student’s category (i.e. inside or outside the city). 

2 Ministry Decree o This module allows the user to insert the ministry 

decree for students. 

3 First Rank o This module allows the user to accept the letter for 

student’s first rank to change the department from 

lower to upper 

4 Agent o This module shows the user any action in the system 

(i.e. uploading Excel sheet, editing students' 

information, etc). 

5 Temp o This module allows the user to upload an Excel sheet 

that holds the names of all the students announced by 
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Zankoline 

6 Online Temp o This module displays all student records announced by 

Zankoline but still have not filled their forms. 

Furthermore, the user can view, update and/or delete 

on the particular student based on their privileges. 

The user will import the students' information data to the system as a form of 

excel sheet obtained from Zankoline system as shown in figure (4.4).  This step 

is important because it reduces the huge effort and time for the whole process of 

student registration in which the information data was entering to the Zankoline 

system will be diverted to the proposed system automatically with considering 

the students' status ( i.e. in which department and college or institute is admitted 

to start study). Furthermore, this step is a keystone of the proposed system 

because all codes of all departments that were prepared by the MHE for 

Zankoline system are used to be the navigation' indexes for the system. Hence, 

any amendment on these codes should be considered in the proposed system to 

avoid obtaining any error in the system. After importing the excel sheet into the 

system, the admission units at the universities level can be easily seen by the 

students’ information who have secured their seats at that university with 

corresponding to the department that students applied to it. It is worth 

mentioning that based on the regulations of the MHE, the basic information of 

the student that was received by the Zankoline system is not enough for 

completing the admission process. So, the proposed system admits to the student 

to login to the system and need to complete the admission process. This is 

another feature of the proposed system which considers the student as the main 

stakeholder of the admission process more detail will be presented in the next 

section.    
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Fig. 4.4: Illustration of importing excel sheet 

The pseudo-code of importing excel sheet is shown below in figure (4.5). 

 

Fig. 4.5:  The pseudo-code of importing excel sheet 

4.2.2 The student login interface layout  

During the registration period, the student can login to the system through the 

button (  ٗ لٛربثی ٖٚ ی ژٚسٖ  چٛٔ ) which can be found in the main home page of the 

system, see figure (4.1). By using the same username and password that was 

used for Zankoline portal, student will be able to login and a new interface 

window will appear that is associated with student information as illustrated in 

figures 4.6 and 4.7. 

Uploading excel 

sheet 
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Fig. 4.6: Student login interface 

 

Fig. 4.7: Student editing and amendment interface window 

Editing and amendment of student information is straightforward in which by 

clicking the button (Editing/ یگٛسأکبس ) within the interface window shown in 

figure 4.7 then a new interface will appear, see figure 4.8, which is the 

registration form and student will check the existing data obtained from 

Zankoline and can fill the need data for admission process and after submitting 

the form, the information of student will be transferred from the temp and this 

will reduce the storage space of data at the database system. It is worth 

mentioning that student can upload to the system the necessary documents for 

the admission process but even after submitting the form to the system by the 

student, the status of student registration will be still not completed, in other 

word might be called temporarily registration, until the admission employee at 

the university level check and approve the submission. This step will reduce 

mistakes that might be performed by students during the form filling. 
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Fig. 4.8: Student registration form interface 
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The pseudo-code of the registration form is shown below in figure (4.9). 

 

Fig 4.9-: The pseudo-code of registration form 

4.2.3 The university employer’s login interface layout  

The employer who is responsible for university admission unit at the university 

level is able to login to the system through the button (  ٗ صأکۆکبْ ثۆ ٖٚ  ژٚسٖ  چٛٔ ) 

which can be found in the main home page of the system, see figure (4.1). This 

system has provide a unique interface for the employer in which any actions that 

the students or ministry performed will be notifies the employer such as when 

the student submits his/her registration form, there is a notification appears at the 

top bar of interface window which refers that the action should be performed, 

see figure 4.10. 
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Fig. 4.10: Announcement to registration of (college or institutes) for coming one 

student 

Here the employer can check the temporarily of student registration and then 

proceeding the registration process to be completed. In this stage the employer 

can amend and update the student information if there is any incorrect 

information provided, see figures 4.11 and 4.12. After that student will be 

considered as permanent student at the allocated departments and a serial code 

will be created for a student and it can be used by the registration unit and 

examination committee purposes. 

 

Fig. 4.11: Editing student registration form by the college or institute admin  
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Fig. 4.12: Updating student registration form by the college or institute admin 
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Based on the agent features as illustrated in the previous chapter in which all 

amendment in any level of admission is recorded and updated in the system and 

hence the MHE can easily extract the statistical data from the system for each 

university which result of taking the required action in prompt time. In addition, 

students' information sheet can be printed, copied, and exported to three formats 

(Excel, CSV, and PDF). The pseudo-code of the student's sheet is shown in 

figure (4.13). Also, details of student's information can be viewed as illustrated 

in figure (4.14). 

 

Fig 4.13-: The pseudo-code of student sheet 
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Fig. 4.14: Student information 

4.2.3.1 Transfer process for first stage 

 Based upon the MHE regulations, the student has the right to transfer from the 

current department to another one but the total marks of the student will be 

considered and also the minimum total marks of the accepted student in the 

hosted department. This process started once the student registered 

himself/herself in the university and showing his/her desire for preceding this 

process. First the student data will be entered to the system by the employer to 

ensure that all the requirements are met to precede the student request. Once 
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there is no problem, the employer will click on button ( ٗ صأذْ 1-داث ) shown in 

figure 4.11 and the form that is allocated for this process will be filled and then 

submitted, see figure 4.15.  

 

Fig. 4.15: Submitting transfer form by the admin of college or institute 

The message will be appeared to employer as shown in figure 4.16 indicating 

that process is successfully performed.  
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Fig. 4.16: A successful process of transfer 

The head of department will receive in his/her interface a message ( need login 

via username and password) as shown in figure 4.17 that transfer request needs 

action as shown in figure 4.18 which need to be accepted or rejected based on 

the regulations.  

 

Fig. 4.17: Announcement to the head of the department 
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Fig. 4.18: Accept or reject form by the head of the department 

If the request is accepted, the form will be transferred to the dean of college or 

institute interface (need login via username and password) which needs also the 

action from the dean to accept based on the regulations, see figures 4.19 and 

4.20.  

 

Fig. 4.19: Announcement to the dean of college or institute 
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Fig. 4.20: Acceptance by the dean of college or institute 

After the above actions are completed, the registration admission office will 

receive a message showing all acceptances by clicking on the button (1 ٗ صأذْ داث ) 

by the employer at the admission office; see the figures 4.21 and 4.22 

 

Fig. 4.21: Announcement to the admin of registration of college or institutes 
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Fig. 4.22: Acceptance of registration of college or institutes 

The hosted department represented by the head of department and hosted college 

representing by the dean will receive the messages requesting from them to do 

the same steps that illustrated above. It is worth mentioning that if the hosted 

department rejected the request, the whole process will be stopped and the 

notification will be released by the system to all admission units that transfer 

request is no longer valid and the student must continue his/her study in the 

previous department. On the other hand, the transfer process after obtaining its 

acceptance, some official documents must be uploaded into the system, hence 

the system allocate the interface for the user for that purposes which 

implementation of this step is easy and straightforward and only need a click on 

buttons as shown in figure 4.23 and 4.24 and follow the instructions that shown 

inside the system. Most importantly, the MHE can chase this process via the 

system and finally the system interface will be updated for user at the MHE 

interface as shown in figure 4.25 
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Fig. 4.23: Acceptance of main registration of university 

 

Fig. 4.24: Acceptance and uploading of university order by the main registration 

of university 
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Fig. 4.25: Announcement to the admin of MHE in agent table 

4.2.3.2 Transfer process for students of second stage and above 

In some circumstances, the students from the previous years (i.e. from the 

second stages, suspended students) request to transfer from their department so 

the employee responsible for this process must click a button ( ٗ صأذْ ی گشذیداث ) as 

seen in figure 4.10 to fill the specific form. The procedures of this type of 

transfer are similar to these steps stated in section 4.4.3.1 but there are some 

different conditions in terms of the necessary documents and form style that 

must be filled and submitted to the system hence the proposed system is flexible 

to deal with these cases which some interfaces are developed and the users can 

use it easily as shown in figures 4.26 to 4.33. These interfaces needs users to 

login first then perform the necessarily steps. 
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Fig. 4.26: Submitting the form of transfer for students of second stage and above 

by the admin of college or institute 
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Fig. 4.27: Announcement to the head of the department 

 

Fig. 4.28: Announcement to the dean of the college or institute 
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Fig. 4.29: Announcement to the admin of registration of college or institutes 

 

Fig. 4.30: Announcement to the hosted head of the department 

 

Fig. 4.31: Announcement to the dean of hosted college or institute 
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Fig. 4.32: Announcement to the admin of hosted registration of college or 

institutes 

 

Fig. 4.33: Acceptance of main registration of university 

4.2.3.3 The movement process for students of the second stage and above 

The student movement process for second stage and above starts from the 

college or institute registration unit. The student must contact the registration 

unit and show his/her desires for performing that process officially. First, the 

student information data will be checked in system by the employee in charge of 
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this unit then the name of student will be selected then by clicking on the 

( ٖٚ ٗ   .button, see the figure (4.10) (گٛاعزٕ

 There is a form no 2, as shown in Appendix B, allocated for that purpose, 

see figure (4.34), should be filled and then submitted to the system. There are 

also some requirements and conditions should be obtained then the movement 

will be processed, these were released by the MHE. If all requirements are 

fulfilled, the filled form will be transferred to the head of the department 

interface window and it needs to be accepted to transfer the form to the dean of 

college or institute and also it needs the acceptance of the deanship, once this 

step is achieved the notification will be send to the registration unit at the college 

or institute to process that request to the hosted department then to the college 

similar to the previous steps. Here also after all the steps are completed for 

movement of the student, the official documents such as the university order and 

other necessarily documents must be uploaded to the system and once that 

process is finished the system will automatically be updating and the MHE 

interface also will be updated so the chasing process for each case will be easy 

for MHE to track.      
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Fig. 4.34: Submitting form of movement for students of the second stage and 

above by the admin of college or institute 

4.2.3.4 The movement process for students of first stage (first rank) 

This system is able to handle the movement process of the first ranking students 

and it is called ascending movement. This movement is performed based on the 

regulations of MHE in which this movement is valid for some departments, so 

all possibilities and conditions are considered in this system and performed 

smoothly between the associated universities and the MHE in which a specific 

form must be filled as shown in figure (4.35). Once the system has received the 

official letter from the MHE interface. The admission unit at the universities will 

receive the notification in their interfaces window to proceeding that request. 

Then the admission unit only needs to approve that movement and the system 

automatically will transfer the information of the student to the new department 

and the whole system data that associated with that student will be updated. 
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Fig. 4.35: Submitting form of students of first stage (first rank) by the admin of 

college or institute 

4.3 Evaluation of the Proposed FSRSHEI 

The proposed system has been explained in details for the potential users (i.e. 

staffs from MHE and DPU as well as students), to evaluate it in terms of 

measuring the usability of the system. This is considered as an essential tool for 

gathering the information about human and computer interaction which results 

in providing the optimum service to the users and beneficiaries from the system. 

In this work, forty-two interviews (face to face) have been conducted with the 

users considering the whole aspects of usability process.     

4.3.1 Usability of the FSRSHEI 

The System Usability Scale (SUS) was used to measure the usability in term of 

determining the level of effectiveness, satisfaction and efficiency of the system 
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based on the obtained responses. It provides a quick aspect that has a very easy 

scale to manage the participants and it can be used for small sample sizes. It 

consists of ten items varied from 1 to 5 with associated responses ranging from 

strongly agreed to strongly disagree. These ten items were classified according 

to the positive and negative responses [56], as shown in Appendix D. The even-

numbered items refer to negative indication respond whereas the odd-numbered 

items have positive indication [56]. The scale of SUS result has 100 percentage 

scales.  The collected and analyzed data of 42 users belong to the employees of 

Student Admission Center at MHESR, employees of the Directorate of Main 

Registration at DPU and students are presented in Table 4.2. It can be noted that 

the minimum percentage score is 77.5% by user 28 while the highest score 100 

was obtained from user 12. This is a good indication of how the proposed 

system can provide the high level of satisfaction, efficiency and effectiveness 

services to the users which this study seeks to achieve it. It is worth mentioning 

that the SUS score that is above 68% can be considered as average score while 

score less than 68% is below average. This is due to the feature of SUS that is 

not diagnostic tool. Hence all obtained values are above 68 score and they can 

be considered as above average which is a good indication of the system. In 

addition, the mean average score is 87.32% which means the high satisfaction is 

obtained and this system is reliable to be depended at the admission offices of 

the universities and institutes in Kurdistan Region. 

Table 4.2: SUS Scores by the Participants (Users) (N =42) 

Participant 
SUS Scores 

(%) 
Participant 

SUS Scores 

(%) 
Participant 

SUS Scores 

(%) 

User_01 92.5 User _15 92.5 User _29 80 

User _02 85. User _16 82.5 User _30 82.5 

User _03 92.5 User _17 85 User _31 82.5 

User _04 90 User _18 82.5 User _32 85 

User _05 82.5 User _19 87.5 User _33 85 

User _06 82.5 User _20 90 User _34 87.5 

User _07 92.5 User _21 85 User _35 82.5 
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User _08 85 User _22 87.5 User _36 95 

User _09 95 User _23 87.5 User _37 77.5 

User _10 90 User _24 95 User _38 87.5 

User _11 85 User _25 85 User _39 92.5 

User _12 100 User _26 87.5 User _40 77.5 

User _13 87.5 User _27 92.5 User _41 90 

User _14 87.5 User _28 77.5 User _42 97.5 

SUS Total Score 87.32 Mean (Overall of the participants SUS Scores) 

 

 

Figure 4.36: Mean survey results (N=42) 

Figure (4.36) is based on the survey results of the user opinion on usability 

issues of the system. The survey questions reflect the learn ability and other 

aspects of usability of the system. 

In Figure (4.36), the following important points can be concluded by this survey: 

 Relying on question number (1), the user prefers to use FSRSHEI in the 

future. It has a score of 4.7 out of 5.0 in which the score is high and the 

result is acceptable as well. 
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 The score of question number (2) is 1.50 out of 5.0 which means that the 

users faced unnecessarily complex aspects throughout using this system. The 

score is low and the result represents a well adaptable feature. 

 Depending on the score of question number (3) which is 4.69 out of 5.0. 

This high score means that the users thought that FSRSHEI is easy to use. 

 Relying on question number (4), the user found that they don’t need any 

assistance while using this system. The score is 2.12 out of 5.0, is low score 

and the result represents well. 

 The score of question number (5) is 4.55 out of 5.0 which means that the 

users found that many functions of the system related to students' affair were 

well integrated. This result is good due to the high score. 

 Depending on the score of question number (6) is 1.45 out of 5.0 is low 

score. The user found that there was too much inconsistency in FSRSHEI 

therefore the result represents good. 

 The score of question number (7) is 4.55 out of 5.0 is a high score which is 

consistence to the score of question number (5). This means the system 

approximately integrated and consequently the users assumed that most staff 

would learn to use FSRSHEI. 

 Depending on the score of question number (8) is 1.78 out of 5.0 is a low 

score. The user found that FSRSHEI is very unsuitable to use, so the result 

represents good. 

 Relying on the score of question number (9) which is 4.71 out of 5.0 that the 

user felt very confident because the system is online; there is no place to 

change the data. The score is high and the result is good as well. 

 The score of question number (10) is 1.40 out of 5.0. This means some of 

the users suggested that they need more time to prepare themself for this 

system. The score is low and the result represents well. 
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4.4 Discussion of the Results 

It can be seen from the interviews that the current connection and cooperation 

between the MHESR and all universities, and in particular with DPU is suffering 

from weak sharing of the students' information. The transmission process of 

information is semi-manual of some process computerized by local level in 

which universities can store students' information in different ways. Due to the 

huge number of students and it varied from one university to another as well as 

the availability of the multi-channel of student’s acceptance to universities lead 

to obtain that weak of communication this is in one hand. On the other hand, 

students' information from the MHESR via Zankoline is another factor should be 

solved as it helps to start the academic year in universities for the first stage of 

college. Hence, the first aim of this study is achieved through the process of 

collecting data phase with the beneficiaries as pointed out above and the other 

aims will be achieved after the implementation of the proposed system and 

evaluated it by SUS. 

4.5 Comparison of the proposed FSRSHEI with previous works  

Based on the literature and the findings of this study, many researchers have 

proposed systems based on the fractal theory in different fields. A few of them 

have proposed in the educational institute’s environment. However, they are 

focusing only on the university’s structure to be a fractal and only on the 

research activities. In addition to that, nobody has developed such a system in 

the Kurdistan Region and even in Iraq regarding the management of student 

registration system. The proposed FSRSHEI is the unique of its structure and 

functionalities, which is based on the MHESR of Kurdistan Region regulations 

regarding the management of student registration system. Also, such a system 

has more flexible in its structure and functionalities which are based on the 

fractal features. The FSRSHEI also consists of decentralized and autonomous 

process units that retrieve and update data to provide the necessary information. 
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This is indicated that units of this system can easily be added, updated, and 

removed without affecting other units in the system. Indeed, each unit can 

manage and control student registration activities in real-time.  
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CHAPTER FIVE 

CONCLUSIONS AND FUTURE WORK SUGGESTIONS 

5.1 Conclusions 

Throughout implementation of the proposed FSRSHEI system, the following 

pointes can be concluded: 

1. An efficient FSRSHEI has been proposed, designed and tested. The 

proposed system can improve managing, communicating and coordination 

the student’s affairs (i.e. student registration) among MHESR and 

Universities through converting the existing paper-based approach to 

electronic-based one. In addition to that, this has a flexible system as 

centralized and decentralized, which means that a new university can be 

added easily and revoked the old one. 

2. Using the technique of agent-based system, it makes easy for the MHESR to 

access student statistics in the shortest time possible. Because that technique 

provides up-to-date electronic student information in a minimum time when 

the MHESR uploaded such information to the system. Therefore, MHESR 

does not need to ask an annual report for the students from each university. 

3. To evaluate the proposed system, the SUS questionnaire has been utilized. 

The overall evaluation score of the questionnaire was (87.32 %) which can be 

considered as a good result. 

5.2 Future Work Suggestions 

1. It is suggested to connect all universities in Kurdistan Regions with MHESR 

using integrated FSRSHEI in order to facilitate the process of student's 

registration annually. 

2. The evaluating of reliability of an integrated FSRSHEI will be conducted 

after one year of implementation such a system in a real field using a 
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Distribution System Reliability Assessment (DSRA) technique in order to 

have more sufficient system.   

3. Adding a new module to all Agents (Rs) of the FSRSHEI called data 

warehouse module in order to save a historical data of graduated students. 

This will be conducted using a star schema model of data dimensional.  

4. The security and privacy of students’ information will be conducted using 

tools of privacy and security of information which are based on the university 

regulations.   

5. The cooperation level among universities regarding the sharing of student 

information will be measured as pre-implementation and post-

implementation of the system. This cooperation level will be assessed by 

distributed an adopted questionnaire and using a pre-test and post-test to 

measure such a level. 
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 الخالصة

 إداسح أجً ِٓ األخ١شح اٌغٕٛاد فٟ اٌجبِعبد فٟ اٌطالة إداسح أٔظّخ رط٠ٛش اصداد ٌمذ

 ، اٌعشاق رٌه فٟ ثّب إٌب١ِخ اٌجٍذاْ ثعض رضاي ال ، رٌه ِٚع. ج١ذ ثشىً اٌطالة ِعٍِٛبد

 ف١ّب اٌطالة ِعٍِٛبد إداسح فٟ اٌزم١ٍذ٠خ اٌع١ٍّخ أٚ إٌظبَ رغزخذَ ، وشدعزبْ إل١ٍُ ٚخبصخ

 ٠صعت ٚاٌزٞ ، اٌٛسلٟ إٌظبَ ٟ٘ اٌزم١ٍذٞ إٌظبَ ٘زا ٚظبئف ِعظُ . اٌمجٛي ثع١ٍّخ ٠زعٍك

 .اٌطبٌت ِعٍِٛبد رذل١ك  اإلداسح عٍٝ

 اٌّعٍِٛبد ٘زٖ إلداسح ِخزٍفخ ِٕٚصبد طشلًب اٌجبحث١ٓ ِٓ اٌعذ٠ذ الزشح ، رٌه عٍٝ عالٚح 

 عٍٝ ٠عزّذ ّٔٛرًجب اٌجبحث١ٓ ثعض الزشح ، رٌه ِٚع. اٌّٛصعخ / اٌّشوض٠خ األٔظّخ ِثً

 ٚال ِشوضٞ وٕظبَ ِعٍِٛبرُٙ إلداسح ِخزٍفخ لطبعبد فٟ ، حً وأفضً ، اٌفشوزالد

 وٛسدعزبْ إل١ٍُ فٟ (MHESR) اٌعٍّٟ ٚاٌجحث اٌعبٌٟ اٌزع١ٍُ ٚصاسح عٍٝ ثٕباً . ِشوضٞ

 اٌطالة رغج١ً ٔظبَ الزشاح إٌٝ األطشٚحخ ٘زٖ رٙذف ، ِٚزبثعزُٙ اٌطالة ثمجٛي ٠زعٍك ف١ّب

 جًذا ِف١ًذا إٌظبَ ٘زا ٠عذ ، رٌه إٌٝ ثبإلضبفخ. اٌعبٌٟ اٌزع١ٍُ ِؤعغبد فٟ وغٛس أعبط عٍٝ

 ٚصاسح رمَٛ عٕذِب لص١ش ٚلذ فٟ اٌّحذثخ اإلٌىزش١ٔٚخ اٌطبٌت ِعٍِٛبد عٍٝ ٌٍحصٛي

 إٌظبَ رط٠ٛش رُ. إٌظبَ إٌٝ رغ١١ش٘ب أٚ اٌّعٍِٛبد ٘زٖ ثزح١ًّ اٌعٍّٟ ٚاٌجحث اٌعبٌٟ اٌزع١ٍُ

 إٌظبَ ٌزم١١ُ .Laravel ٠غّٝ اٌّصذس ِفزٛح PHP ٠ٚت عًّ إطبس ثبعزخذاَ اٌّمزشح

 االعزج١بْ دسجخ ِزٛعظ وبْ. إٌظبَ اعزخذاَ لبث١ٍخ ِم١بط اعزج١بْ اعزخذاَ رُ ، اٌّمزشح

 ٠ّٚىٓ ، ثٗ ِٛثٛق اٌّمزشح ٚإٌظبَ ، ِشرفع سضب عٍٝ اٌحصٛي ٠عٕٟ ِّب ، (87.32٪)

 .اٌعشاق وٛسدعزبْ إل١ٍُ جبِعبد فٟ اٌمجٛي ِىبرت فٟ ع١ٍٗ االعزّبد
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إقتراح ًظام الفركتل في هؤسسات التعلين العالي في إقلين 

  تسجيل الطالبكوردستاى بخصوص إدارة ًظام

 جبِعخ د٘ٛن اٌزم١ٕخ - ئبوشێ - اٌى١ٍخ اٌزم١ٕخ ٌٍّعٍِٛبد  اطشٚحخ ِمذِخ اٌٝ ِجٍظ

 ٟٚ٘ جضا ِٓ ِزطٍجبد ١ًٔ دسجخ اٌّبجغز١ش فٟ رىٌٕٛٛج١ب اٌّعٍِٛبد 
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 ثوختة

وهەروەسا(يێنحکومىوتايبەت)هژمارازانکوييان,ژبەربەرفرەهبووناسێکتەرێخواندنابلند

ئەڤەوێرامانێددەت.ژماراقوتابيانزێدەبوونەکابەرچاڤيابخوڤەديتیلڤانسالێندوماهيکێدا

کوکارێبرێڤەبرنازانکويانوبتايبەتىيێنگرێداىقوتابيانيازێدەبوىوئەڤەئەرگەکێمەزن

.وپرانياجارانئەفکارەگەلەکژهێزامروڤاندمەزێخيتن,دئێخيتەلسەرملێنفەرمانبەران

وانپێدڤىبگەلەکپێداويستيياندبنوەکىدابينکرناجهەکێپاراستىژبوهەلگرتنا,هەروەسا

سيستەمێ.پێزانينێنقوتابيانبۆماوەيەکێدرێژکوئەڤەچالنجەکامەزنەلهەمبەرکاربدەستێنزانکويێ

رێکخستناکاروبارێنقوتابياندهێتەنياسينوەکپالتفورمەکاديجيتالکوهەمىپێزانينوپروسێسێن

ئەفپالتفورمەدهێتەبکارئينان.گرنگيێنگرێداىکارێقوتابياندناڤدابهێتەتومارکرنورێکخستن

برێکاپروگرامەکىکوکارێروتينێروژانەيێبکارئيناناوەرەقاندێهێتەکێمکرنبۆنزمترين

.ئاستژئەنجامێکێممەزاختنادەمىبۆبرێڤەبرناکارىژاليێقوتابیوفەرمانبەرێنزانکويێڤە

زوربەيادەزگەهاندکارنسەرچاوێنخورێکبێخنبرێکاوەرگرتنامفایژ,ژبەرڤێئەگەرێ

گٌٗٗک ڤٗکٌٛٗساْ چٗٔذ٠ٓ , ٚ ٘ٗسٚەعب. web application tools) )تەکنولوجياسەردەميانەو

پالرفٛسَ ٚ سێکێٓ جٛدا جٛدا ٠ێٓ ثکبس ئ١ٕب٠ٓ داکٛ ٚاْ پێضا١ٕٔبْ ة پبسێضْ ٚەک ع١غزِٗٗکێ 

ثٗشٗکێ دی ٠ێ ڤٗکٌٛٗساْ سێکب فشاکزبي ثکبسئ١ٕبْ ٚەک ثبشزش٠ٓ چبسەعٗسٜ , ٌێ. ٔبڤٗٔذٜثٗالڤکٗسێ 

پشذ ثٗعزٓ ة . ي ٕ٘ذەک عێکزٗسێٓ دٜ ژثۆ پبساعزٕب پێضا١ٕٔبْ ٚەک ع١غزِٗٗکێ ٔبڤٗٔذٜ ٚ ٔٗ ٔبڤٗٔذٜ

ثِٕٗب٠ێٓ ع١غزِٗێ ٚەسگشرٓ ٚ د٠فچٛٚٔب لٛربث١بْ ٠ێٓ ٚەصاسەرب خٛأذٔب ثٍٕذ ٚ ڤٗک١ٌٕٛێٓ صأغزٝ ي 

ِٗسەَ ژڤێ ٔبِب ِبعزٗسێ ئٗٚە ثۆ ثکبسئ١ٕبٔب ع١غزِٗێ فشاکزبي ژثۆ داَ ٚ , حکِٛٗرب ٘ٗسێّب کٛسدعزبٔێ

ٚ ژ ٘ٗژی گٛرٕێ ٠ٗ کٛ ئٗف ع١غزِٗٗ گٌٗٗکێ ة ِفب٠ٗ ثۆ ثذەعزڤٗ ئ١ٕبٔب . دەصگٗ٘ێٓ خٛأذٔب ثٍٕذ

٠ٛٔزش٠ٓ پێضأێٓ لٛربث١بْ د دەِٗکێ کٛسد دا ٘ٗسدەِب کٛ ٚەصاسەرب خٛأذٔب ثٍٕذ ٚ ڤٗک١ٌٕٛێٓ صأغزٝ ٚاْ 

ئٗف ع١غزِٗٗ ٘برٗ پێشئێکخغزٓ . پێضا١ٕٔبْ ثکٗرٗ د ع١غزِٗٝ دا ٠بْ ٘ٗس گٛسأکبس٠ٗکێ رێذا ثکٗرٓ

ثۆ ٌ٘ٗغٗٔگبٔذٔب ڤی . کٛ دثێژٔێ الساڤێً (open-source PHP web framework )ثشێکب ثکبسئ١ٕبٔب 

عٗسجِٗێ ّٔشا ٌ٘ٗغٗٔگبٔذێ ٠ب (. SUS)ساپشع١ٗک ٘بر١ٗ ثٗس٘ٗڤکشْ ژ ع١غزِٗێ , ع١غزِٗٝ

ٚ ئٗڤٗژی ئٗٔجبِٗکێ دٌخٛشکٗسە ٚ ٚێ چٗٔذێ دگ١ٕ١٘ٗذ کٛ ئٗف , ثٛ (%٨٧.٣٢)ساپشعی ٠ێ 

 .ع١غزِٗٗ ٠ێ گٛٔجب٠ٗ کٛ ثٙێزٗ ثکبسئ١ٕبْ ثۆ کبسێٓ ئٛف١غی ي صأک٠ٛێٓ ٘ٗسێّب کٛسدعزبٔب ع١شالێ
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َ هێ پێشٌيازکرًا َ ل سيست َ ُێي و دام ل فرٍ کت ٍ زگ  خواًذًا د

َ رێوا ل بلٌذ ٍ ربارٍ ی کوردستاًێ ُ َ هێ ڕێکخستٌا د  سيست

 قوتابيياى توهارکرًا

 

ٗ  پێشى١شىشْ ثٛ جڤبرب ک١ٌٛژا ٗ ن ٘بر١ ٠ ٗ  صأى٠ٛب - ئبوشێ -ئ١ٕفٛسِبر١ه  رٗک١ٕکی ٔبِ

ٗ وٍٕٛج١ب صا١ٔبسی ٗ سێ ي ر ٗ ن ژ پێزڤ١ێٓ ٖٚ سگشرٕب پال ِبعز ٗ و١ٕىی ٠ب د٘ٛن ٖٚ ن پشى  پ١ٌٛز

  

 ژال٠ێ

 

طاُر الذيي شوس باريي  

( َ کالريوس َ رێ ب زاًێستێي ب ۲۰۰۸ کوهپيوت ) 

 

ٗ سشز١ب ٗ سپ  ة ع
أحوذ صادق ًوزت د.ُـ.پ  
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ٗ سێّب وٛسدعزبٔب عێشالێ  ٗ رب ٘  حىِٛ

ٗ ٖٚ ٠ب صأغزی   ٖٚ صاسٖ رب خ٠ٕٛذٔب ثبال ٚ رٛێژێٕ

ٗ و١ٕىی ٠ب د٘ٛن  صأى٠ٛب پ١ٌٛز


