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ABSTRACT 

Software development methodology (SDM) is an integral part that cannot be separated from software 

development. Strict adherence, to SDM lead to successful implementation of software/system design. However, 

most software developers do not adhere to software development methodologies when building software 

applications. Educational institutions nowadays rely on software in most of their activities. Again, there is no 

clear SDM related to educational system. Therefore, this research tends to provide a framework (SDM) that will 

be adopted by software developers when building or implementing software solution to educational system such 

as information system or e-learning applications. The research will consist both survey and modeling approach. 

The survey will provide means of data collection from stakeholders while the modeling will make use of unified 

modeling language (UML) techniques. The research proposes two (2) frameworks (models) as presented in Fig. 

1 and Fig. 2. The frameworks give the layout about general SDM and then drive the suitable and implementable 

SDM for educational system. The paper finally recommends that educational institutes should always engage 

services of expert on software engineering to look into software solution needed for their institutes. It also 

recommends that software developers should adhere to SDM whenever they are building/developing or 

implementing software solution. 
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I. INTRODUCTION 

Software development methodology is the process of managing software development project or activities. It is 

also known as a framework or model that could be used by software developers to control the process of 

developing software or information system. 

Information is a necessary resource produced by information systems and is a key to the management and 

decision-making in any organization. Information system can provide the most cost-effective resources to the 

organization if it is properly developed, managed, and used [4]. Information system is defined as set of people, 

procedures, and resources that collects, transforms, and disseminates information in an organization [5]. 

Information system also refers to a system that can include several integrated information technologies as well 

as organizational use and maintenance practices that collectively comprise a socio-technical phenomenon [6]. 

Most software used in educational system are usually information driven software that lies primarily on 

information system. 

E-learning can be viewed as learning through electronic means. It involves acquisition of knowledge and skills 

using electronic technologies such as computer and internet [16]. E-learning enables you to learn anywhere and 

anytime irrespective of geographical locations. E-learning gives an opportunity to access and share learning 

materials in various formats such as word documents, PDF, PPT slideshows, audio and videos for 

demonstration, chat and messaging forums for interactions with instructors or other learners. 

Therefore, an information system in the context of this research includes the technology, the people, processes 

and information. To develop a framework for EMIS as well as e-learning integration, there is need to know the 

basics about software development methodology and information system development. 

Software development are usually done through software development methodologies. Although some 

developers do not strictly adhere or follow the process of software development methodologies, thus the 

development approach might work for small applications or projects but when the system grows, it may have 

difficulties in terms of new functionalities. 

Software development methodologies that exists over the years include waterfall model, incremental, 

prototyping, spiral, and agile development. Waterfall is the first published software development process or 

model that was derived from more general system engineering process [1]. The model has a principle of plan-

driven process that require planning and scheduling of all the process or activities before starting work on them. 

The model has five (5) sequential phases of requirements definition, system and software design, integration and 

system testing, operation and maintenance. The model requires that one phase has to be finished and approved 

before commencing the next phase. Incremental development model is based on the idea of developing and 

implementing an initial version of the software thereby exposing it to users’ comment which in-turn will evolve 

to several versions until an adequate and satisfied system has been developed. Incremental method reflects the 

way problems are been solved. Each increment or version of the system incorporates some of the functionality 

that is needed by the customer. The model consists of specification, development, and validation activities 

which are enclosed together rather than separated, it also has a rapid feedback across the activities. The model 
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has benefits of cost reduction in terms of accommodating changes to customer’s requirements, deployment and 

delivery of the system is possible and rapidly done. 

Prototyping methodology is an iterative form of experimentation with the purpose of obtaining information for 

the development process. It enables software developers to fully understand how easy or difficult it will be for 

implementing some of the features of the system. This methodology can also give users a chance to comment on 

the usability and usefulness of the system.  

Spiral model is an evolving model which combines the iterative nature of prototyping with characteristics of the 

waterfall methodology. The model is sometimes called risk-driven software model or process. This is based on 

the assumptions that changes occur as a result of project risks and includes explicit risk management activities to 

reduce these risks. Each loop in the spiral is split into sectors as objective setting, risk assessment and reduction, 

development and validation, and planning. 

Agile development methodology is a plan-driven software process or model that support incremental 

development and delivery. The method is meant to adopt requirements changes, minimize cost of development 

and still produce reasonable quality software. Agile method is divided into scrum, dynamic systems 

development model (DSDM), rapid application development (RAD), extreme programming (XP), feature-

driven development (FDD) and internet-speed development models. 

On the other hand, Information System Development (ISD) is more than just a rational representation of reality. 

It makes provision for representing reality beyond the measurable, the visible and the world of reason. 

According to the functional approach (also called the traditional approach), ISD is a planned and rational 

activity carried out in a systematic, organized and precise manner [4][7][8][9]. The development is usually 

described according to phases in the development life cycle and has a strong technology focus. Though some 

scholars [10] have concur such an approach and assert that the traditional conception deals with an information 

system (IS) as if it existed in isolation from its human and organizational components and effects. It also placed 

excessive emphasis on the technological and accounting/financial aspects at the expense of the organizational 

and social aspects. Several scholars [11][12][13][14] have tried to explored alternative approaches in an attempt 

to accommodate social and cultural factors besides the technological in information systems development. 

Other scholars [8] have viewed information system from linear design approach and refer to information system 

development life cycle (ISDLC) as structured methods that emerged during the 1980’s and initially used in a 

linear model of the development process. Clear phases are identified with clear inputs and outputs from each 

phase. The idea was strongly advocated in information system development but scholars have agreed that 

ISDLC is usually treated as a rigid sequence of activities; as such they propose a flexible approach that is now 

the cornerstone in the management information systems (MIS) literature and a hallmark of every development 

effort. This implies that no MIS activity should be carried out without imposing strict ISDLC procedures, 

practices and methods on system developers [15]. 
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However, the aforementioned software development methodologies were generally on software projects 

development irrespective of software specification or specialty. There’s no clear methodology or specification 

as regards to developing software in educational systems. But some scholars have attempted to develop 

methodologies that will work in-line with educational system. Dubinsky and Hazzan [2] conducted research on 

model for teaching software development methodologies. The model is purely on how to teach students 

software development methodologies and their usage. Granger and Malaga [3] also conducted research on 

applying a framework for software development methods into an information system curriculum. British and 

Colombia ministry of educations have developed a document titled “system development life cycle (SDLC) 

methodologies – BPP system of direction”. The document stressed on the general software development 

methodologies without clear specification to educational system. The document is making emphasis about 

business process planning (BPP) as well as spelt out directions and positions of the ministry’s projects. 

Considering that previous researches do not provide a clear frameworks or software development methodologies 

adopted for developing the EMIS as well as the e-learning system, this research will therefore aim at provide a 

framework or software development methodology that will allow software developers to adopt for the 

development and implementation of information systems in education systems. This can be achieved with the 

following objectives: 

i. To examine the current and general software development methodologies adopted for MIS and e-learning in 

higher education system in Nigeria and global level. 

ii. To identify suitable software development methodology for MIS and e-learning in higher education system. 

iii. To design the framework on integration of MIS and e-learning for higher education system. 

 

II. METHODOLOGY 

The research will combine both survey and modelling approach. The survey will create means of collecting data 

from the stake holders or respondents in educational systems. The data will be analyzed and use for building the 

software development methodology. 

The design of the model will be presented using UML modelling techniques. It will depict the whole systems 

and gives clear indications towards developing and implementing information system in educational systems.  

 

III.PROPOSITION AND IMPLEMENTATION OF THE FRAMEWORK 

This section presents the proposed framework that can be used and implemented by software developers 

towards building systems related to educational system. The figures below depict the framework: 
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Figure 1: Proposed Framework to drive Suitable SDM for Education 

The above figure describes how the propose framework will explore the general software development methodologies 

(GSDM) by looking at the various types of these methodologies, benefits derive from each and requirements attach to them. 

The research will then deduce and come up with a suitable software development methodology (SSDME) that will be 

adopted for educational systems.  

The methodology will state the phases involves within the SSDME and requirements attach to each phase. It will also spelt-

out actors involves at each phase, elements and processes required in the phase in order to accomplish the tasks involved. 

Finally, the framework will be adopted as implementable software development methodology for education (ISDME). The 

software developers will use the ISDME to implement or develop any system (software) related to educational system 

 

Figure 2: Proposed Framework to Implement ISDME in Educational System 
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When implementing ISDME in educational system, it will take the form of educational management 

information system (EMIS) or university management system (UMS). This has to do with either management 

information system (MIS) of e-learning platforms within the educational institutes. The MIS will consist of 

students record management system (SRMS), human resource management system (HRMS), and research 

related matters. The e-learning part will consist of learning management system (LMS), social network, and 

email interactions. 

 

IV. CONCLUSION AND RECOMMENDATIONS 

Educational institutes nowadays rely so much on software especially information systems for managing students 

and personnel records. In their quest to have such software, they tend to engage software developers to provide 

such services/applications to their institutes. 

However, existing software development methodologies (SDM) does not provide specific methods for building 

system or software related to educational systems. This research will provide a framework (SDM) to be 

implemented in educational system.  

The research also provides the following recommendations: 

i. There is need to have SDM specifically for educational system. 

ii. Educational institutes should engage the services of expert on software engineering to look into software 

solutions needed by the institute. 

iii. Software developers should adhere to SDM whenever they are building/developing or implementing 

software solution. 
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