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CHAPTER ONE
1.0	INTRODUCTION
1.1 Background of the Study
In contemporary education, strong teacher–student relationships are essential for fostering student motivation, academic success, and classroom engagement. Studies have shown that when teachers build positive relationships with their students, it leads to improved learning outcomes, increased student participation, and greater emotional support in the classroom (Brekelmans, 1989; Cornelius-White, 2007; Goh, 1994; Hamre & Pianta, 2001). These relationships also contribute positively to teachers' professional satisfaction and mental well-being (Evertson & Weinstein, 2006; Spilt, Koomen, & Thijs, 2011).
However, the absence of such connections often results in poor classroom management, lack of motivation among students, and lower academic performance (Roorda et al., 2011; Thijs & Koomen, 2008). In some cases, this disconnect can also lead to teacher frustration and has been cited as one of the factors contributing to attrition in the teaching profession (De Jong et al., 2012; Walker, 2009).
With the growth of digital technology in education, there is an increasing opportunity to strengthen teacher–student interaction through innovative platforms and tools. Interactive systems can help teachers monitor student progress, communicate more effectively, and provide timely feedback. Therefore, this project aims to design and implement a dynamic teacher–student interaction system that supports real-time communication, encourages academic engagement, and fosters a stronger educational relationship between teachers and their students.
Numerous studies across various countries—including the Netherlands, the United States, Canada, Australia, China, and Indonesia—have examined teacher–student relationships within different educational contexts such as secondary, vocational, and tertiary institutions. These studies consistently underscore the critical importance of dynamic teacher–student interactions in fostering effective educational outcomes (Fisher & Rickards, 1998; Georgiou & Kyriakides, 2012; Klem & Connell, 2004; Maulana et al., 2011; Pianta et al., 2008; Wentzel, 1998, 2012). Teacher–student relationships emerge from daily classroom interactions, which are defined as real-time behavioral exchanges between two or more participants (Markey, Lowmaster, & Eichler, 2010), whereas relationships refer to relatively stable behavioral patterns developed over time (Mainhard et al., 2012).
Adopting a Dynamic Systems (DS) theory perspective provides valuable insight into how these interactions evolve and influence the broader relational dynamics in educational settings. DS theory posits that the development of any system—whether an individual, dyad, or group—is hierarchically nested and unfolds over time through complex and adaptive processes (Granic & Hollenstein, 2003; Hollenstein, 2007, 2013). This framework allows researchers to capture the fluid, reciprocal, and evolving nature of teacher–student interactions and their long-term implications for educational practice and student development.
1.2	STATEMENT OF THE PROBLEM
Good relationships between teachers and students are important for student motivation and academic achievement, Poor teacher–student relationships are related to classroom management issues, Many students are faced with lot of peer pressure and other related issues when academic work is required lending to drop in academic performance. Teachers fail to understand the need to interact more with students and find their challenges, that’s why there’s a need for a dynamic teacher-student interaction system to enable teachers monitor and interact with students seamlessly. 

1.3	AIM AND OBJECTIVE OF THE STUDY
The main objective of the study is A Web-Based System for Interactive Teacher-Student Academic Engagement for Kwara State Polytechnic, Ilorin. With the following objectives:
Teacher-student relationships develop from daily classroom interactions between teachers and students. Improve the study of how daily classroom interactions and teacher-student relationships influence each other. Experience the processes of a developmental time level denoted by the relatively stable state of certain human characteristics.


1.4	SIGNIFICANCE OF THE STUDY 
The dynamic teacher-student interaction system will provide convenience to teachers through the easier and faster way of recording information of students. Population of students is ever increasing in all educational institution so great demand in teaching force to deploy innovative ways is also becoming higher. The dynamic teacher-student interaction system is very essential and important for school’s operations and goals. This will significantly improve students’ academic grades over time and decrease depression caused by academic failures.

1.5	SCOPE OF THE STUDY 
The scope of this research is focused on a Web-Based System for Interactive Teacher-Student Academic Engagement for Kwara State Polytechnic, Ilorin.
1.6 	DEFINITION OF TERMS.
Dynamic - (of a process or system) characterized by constant change, activity, or progress.
Students- a person who is studying at a university or other place of higher education.
Teacher- a person who teaches, especially in a school or other place of higher education.
System - a set of things working together as parts of a mechanism or an interconnecting network; a complex whole.
Academic- (of an institution or a course of study) placing a greater emphasis on reading and study than on technical or practical work.
Institution - an organization founded for a religious, educational, professional, or social purpose.
Classroom- a room in which a class of pupils or students is taught.




CHAPTER TWO
2.0 					LITERATURE REVIEW 
2.1 Introduction 
This chapter provides a comprehensive review of existing literature relevant to the study. The purpose of this literature review is to establish a theoretical and empirical foundation upon which the present research is built. It synthesizes previous findings, identifies gaps in knowledge, and highlights key themes that inform the scope and direction of the study.
The reviewed literature served as a guiding framework for the research, offering insights into the various dimensions of Information and Communication Technology (ICT) integration within the teaching and learning process. This chapter is structured around key thematic areas that are critical to understanding the role and effectiveness of ICT in contemporary education.
2.2 Meaning of ICT 
The acronym ICT stand for Information and Communication Technology and is defined as a “diverse set of technological tools and resources used to communicate, to create, disseminate, store and manage information Blurton (1999). These technologies include computers, the Internet, broadcasting technologies (radio and television), and telephone. Teaching process is a means through which the teacher, the learner, the curriculum and other variables are organized in a systematic manner to attain pre-determined goals and objectives. Information and Communication Technology is at the very heart of the educational process, consequently ICT-use in education has a long history. Much has been written about the use of film, radio, telephones, and television in education Cuban, (1986); De Korte (1967). Because access to digital tools, applications, and networks continues to grow worldwide and media are increasingly available in digital form, use of ICT in education is expected to increase dramatically. As stated by Daniels (2002) ICT have become within a very short time, one of the basic building blocks of modern society. Many countries now regard understanding ICT and mastering the basic skills and concepts of ICT as part of the core of education, alongside reading, writing and numeracy. As described in the United Nations, (1999) report ICT cover Internet service provision, telecommunications equipment and services, information technology equipment and services, media and broadcasting, libraries and documentation centres, commercial information providers, network-based information services, and other related information and communication activities. 
The various kinds of ICT products available and having relevance to education, are such as teleconferencing, email, audio conferencing, television lessons, radio broadcasts, interactive radio counselling, interactive voice response system, audiocassettes, video and audio tapes and CD ROMs. 
2.3	Benefits of Using ICT in the Teaching Process 
Several studies from case studies to survey researches have been conducted about the importance of ICT and as why teachers use it. ICT can play various roles in learning and teaching processes. According to Bransford et al., (2000), several studies have reviewed the literature on ICT and learning and have concluded that it has great potential to enhance student achievement and teacher learning. Wong et al., (2006) point out that technology can play a crucial part in supporting face-to-face teaching and learning in the classroom. Many researchers and theorists assert that the use of computers can help students to become knowledgeable, reduce the amount of direct instruction given to them, and give teachers an opportunity to help those students with particular needs. According to Gillespie (2006), new technologies can be used to enable students to collect information and interact with resources, such as images and videos, and to encourage communication and collaboration. Osborne and Hennessy (2003) identify that new technologies may also help to increase student motivation, facilitate clearer thinking, and develop interpretation skills with data. BECTA (2003) indicated that the success of the integration of new technology into education varies from curriculum to curriculum, place to place, and class to class, depending on the ways in which it is applied. Here under are a few highlighted benefits of using ICT to facilitate teaching.
The integration of Information and Communication Technology (ICT) into the teaching process has transformed traditional pedagogical approaches, offering numerous benefits that enhance both instructional delivery and student learning experiences. ICT serves as a powerful enabler in the education sector by promoting efficiency, interactivity, and accessibility (UNESCO, 2011).

One of the primary benefits of using ICT in the classroom is the improvement of teaching methodologies. ICT tools such as multimedia presentations, simulations, educational software, and virtual learning environments provide educators with innovative ways to present complex concepts more effectively. These tools allow for visual and auditory reinforcement, thereby catering to different learning styles and making abstract content more comprehensible (Pelgrum & Law, 2003).

In addition, ICT fosters increased student engagement. Digital platforms such as interactive whiteboards, online quizzes, and gamified learning environments motivate students to participate actively in the learning process. This interactivity not only sustains students’ attention but also promotes deeper understanding and retention of knowledge (Selwyn, 2012). ICT tools also encourage collaborative learning through the use of shared documents, discussion forums, and educational social networks, helping students to build communication and teamwork skills.
Moreover, ICT facilitates personalized and self-paced learning. Students can access course materials anytime and anywhere, which allows for differentiated instruction tailored to individual learning needs. This flexibility is particularly valuable in accommodating learners with different paces, backgrounds, and abilities (Anderson, 2010).

Lastly, ICT supports the development of digital literacy and critical thinking skills, which are essential competencies in the 21st-century knowledge economy. As students engage with various digital tools, they acquire skills in information retrieval, evaluation, and application, which are crucial for lifelong learning.
In summary, the use of ICT in teaching processes promotes pedagogical innovation, increases student motivation, supports personalized learning, and equips learners with essential digital competencies. These advantages underscore the importance of integrating ICT in education to improve both teaching effectiveness and student outcomes.

2.3.1 Individualized Interactivity 
Traditional pedagogic methods focused on a passive one-way flow of information from teachers to students. World Bank (2004) reports that recent trends towards a constructivist approach to teacher-student interaction suggests that learning process can be enhanced through use of technologies which adapt the presentation of needs, preferences and requests. Due to the interactive nature of most of the ICT technologies, it is well suited for creative learning approach in which experimentation and creative thinking skills are emphasized. 
2.3.2 Delivery of Educational Resources 
ICT can be used to provide immediate up to date resources using one or more media to large numbers of educators and learners easily and relatively cheaply. Any changes made to resources are easily available to educators and students without incurring major additional distribution costs. An additional benefit is the huge resource base that resides on the World Wide Web. Tinio (2003) asserts that ICT has the ability to transcend time and space making possible asynchronous learning. Online materials can be accessed 24 hours a day, seven days a week. ICT has enabled instructions to be received simultaneously by multiple geographically dispersed learners to be able to access resource persons, learning resources, mentors and professionals from all over the world. 
2.3.3 	Access to Global Knowledge Base/Internet 
Perhaps the clearest benefit to education from ICT according to World Bank report (2004) comes from ability to share knowledge, experiences with an emerging networked global community. Students can actively search for their counter parts in other countries to develop joint research projects on a variety of topics e.g. environment or health issues. The same technology allows students and wider community access to both global and local cultural resources. 


2.3.4 	Facilitating Interaction with Resources 
According to Bullock (2004) ICT provides educators with a wide range of very interesting opportunities for creating resources that allow learners high levels of interactivity. This can lead to creation of interesting and exciting interaction of learners with educational resources. 
2.3.5 Simplify Teaching Job 
Plomp et al., (2007) states that use of ICT such as videos, television and multimedia computer software that combine text, sound and colourful moving images can be used to provide challenging, authentic content that will engage students in the learning process. Moreover networked computers with internet connectivity can increase learner motivation as it combines the media richness and interactivity of other. 
2.4 	Barriers that Hinder Teachers from Using ICT in the Classroom Teaching 
The act of integrating ICT into teaching is a complex process and one that may encounter a number of difficulties. Schoepp (2015) defines barrier as any condition that makes it difficult to make progress or to achieve an objective. There are several factors that inhibit the use of ICT into classroom instruction. Some factors are school base (internal) while some are community base (external) and teacher’s personal issue. Researches identify these factors as non-manipulative and manipulative factors. Non-manipulative refers to the factors, such as age, teaching experience, computer experience. Manipulative factors are availability of ICT infrastructures, government policy and the availability of external support; attitude, phobia, interests, skill level in using computer etc. 
2.4.1 Teachers’ Attitude Towards the Use of ICT and Teachers’ ICT Knowledge and Skills 
Attitude is a predisposition to respond favorably or unfavorably to an object, person, or event Ajzen (1988). To successfully initiate and implement ICT in teaching depends strongly on teachers’ support and attitudes. Among the factors that influence successful integration of ICT into teaching is teacher’s attitudes and beliefs towards technology (Hew, K.F & Brush, 2007) and (Keengwa, J & Onchwari, G, 
2008). Attitudes toward ICT influence teachers acceptance of the usefulness of technology, and also influence whether teachers integrate ICT into their classrooms. Many theorists (e.g., van Braak, 2001b; Vannata & Fordham, 2004) have maintained that teachers' attitudinal factors have a strong impact on technology integration in teaching. Attitude is an important concept in social judgments and behaviors and thus, is one of the most important concepts in decision making, Venkatesh et al., (2003).Teacher attitude is one of the most critical factors that enhance or inhibit the integration of ICT into classroom instruction. In a report by BECTA (2004) on ICT integration in education it was reported that negative attitude was a barrier towards integration of using ICT in teaching while Rhoda and Gerald (2000) found that positive attitudes towards ICT use are widely recognized as a necessary condition for effective ICT use in teaching. Moreover Selewyn (1999), insists that integration of ICT in teaching depends to a great extent, on teachers’ attitude towards their use. Myers and Halpin (2002) assert that attitude of teachers towards ICT use is a major predictor of future classroom use. 
Furthermore a study by Bullock (2004) found that teacher‘s perceptions are a major enabling/disabling factor in the implementation of ICT based teaching approach. Similarly, a study by Kersaint et al., (2003) found that teachers, who have positive attitude towards ICT based teaching feel more comfortable with using it and usually exploit it in their teaching. Essentially, Woodrow (1992) asserts that any successful implementation of ICT based teaching and learning approach requires the development of positive teacher’s attitude toward information and communication technology. 
2.4.2 Teacher Competence and Confidence 
ICT competence is defined as being able to handle a wide range of varying technologies for various purposes. According to Prestride (2012) ICT aided teaching is the most appropriate skill required of a teacher, unfortunately, it is the least possessed by many. This may be because it is barely been part of their training course. Prestride (2012) outlined some of ICT packages required of a secondary school teacher as data processing, word processing, use of internet, use of spreadsheet, use of presentation software like PowerPoint and e-mail. 

These ICT packages are important to teachers because they assist in creating lesson plans, analysing and setting students’ tests, acquiring new knowledge and presenting lesson in a clear way among others. 
According to (Bordbar, 2005) teachers‟ computer competence is a major predictor of integrating ICT in teaching. According to (Al-Oteawi, 2002) majority of teachers who reported negative or neutral attitude towards the integration of ICT into teaching and learning processes lacked knowledge and skills that would allow them to make “informed decision”. A study by Peralta, and Costa, (2007) suggest that teachers with more experience with computers have greater confidence in their ability to use them effectively. To conclude, (Jones, 2005) reported that teachers competence relate directly to confidence. Teachers‟ confidence also relate to their perceptions of their ability to use computers in the classroom, particularly in relation to their children’s perceived competence. 

A very significant determinant of teachers’ levels of engagement in ICT is their level of confidence in using the technology. Teachers who have little or no confidence in using computers in their work will try to avoid them altogether, Dawes (2000). According to BECTA (2004), much of the research proposes that this is a major barrier to the uptake of ICT by teachers in the classroom. 
Some studies have investigated the reasons for teachers’ lack of confidence with the use of ICT. Beggs (2000) asserted that teachers’ “fear of failure” caused a lack of confidence. On the other hand, Balanskat et al., (2006) found that limitations in teachers’ ICT knowledge makes them feel anxious about using ICT in the classroom and thus not confident to use it in their teaching. Many teachers who do not consider themselves to be well skilled in using ICT feel anxious about using it in front of a class of children who perhaps know more than they do. 
On the other hand, teachers who confidently use technologies in their classrooms understand the usefulness of ICT. Cox et al., (1999) found that teachers who have confidence in using ICT identify that technologies are helpful in their teaching and personal work and they need to extend their use further in the future. 
Another barrier, which is directly related to teacher confidence, is teachers’ competence in integrating ICT into pedagogical practice BECTA (2004). In Australian research, Newhouse (2002) found that many teachers lacked the knowledge and skills to use computers and were not enthusiastic about the changes and integration of supplementary learning associated with bringing computers into their teaching practices. Current research has shown that the level of this barrier differs from country to country. In the developing countries, research reported that teachers’ lack of technological competence is a main barrier to their acceptance and adoption of ICT Pelgrum (2001). In Syria, for example, teachers’ lack of technological competence has been cited as the main barrier, Albirini (2006). 

Likewise, in Saudi Arabia, a lack of ICT skills is a serious obstacle to the integration of technologies into science education Al-Alwani (2005). Muriithi (2005) has argued that in Kenya like most developing countries ICT usage is still limited to computer literacy training. Both the findings show that teachers who do not use computers in classrooms claim that “lack of ICT skills” is a constraining factor preventing teachers from using ICT for teaching. Hence, lack of teacher competence may be one of the strong barriers to the integration of technologies into education. It may also be one of the factors involved in resistance to change. 
2.4.3 Limited access to ICT facilities 
Access to ICT infrastructure and resources in schools is a necessary condition to the integration of ICT in education. Inaccessibility or unavailability of ICT, a school level barrier, has been identified as a key obstacle that impedes teachers from using ICT in teaching. Shortage of resources includes different factors, such as lack of access to hardware and software, poor quality hardware and inappropriate software. Effective adoption and integration of ICT into teaching in schools depends mainly on the availability and accessibility of ICT resources such as hardware, software, etc. Obviously, if teachers cannot access ICT resources, then they will not use them. Therefore, access to computers, updated software and hardware are key elements to successful adoption and integration of technology. 

Several research studies indicate that lack of access to resources, including home access, is another complex barrier that discourages teachers from integrating new technologies into classrooms, Bingimlas (2009). A study by Yildrim (2007) found that access to technological resources is one of the effective ways to teachers’ pedagogical use of ICT in teaching. Access to hardware and software is not only important, but also the use of suitable kind of tools and programme to support teaching and learning Tondeur et al., (2008). 
The inaccessibility of ICT resources is not always merely due to the non-availability of the hardware and software or other ICT materials within the school. It may be the result of one of a number of factors such as poor organisation of resources, poor quality hardware, inappropriate software, or lack of personal access for teachers. The level of access to ICT at school is defined as teachers’ access to infrastructure, provision shortages and inadequacy, and teaching time using ICT. 

2.4.4 Teaching Experience 
Though some research reported that teachers‟ experience in teaching did not influence their use of computer technology in teaching (Neidarhauser, & Stoddart, 2001) most research showed that teaching experience influence the successful use of ICT in classrooms Wong et al., (2008). In her study Gorder, (2008) revealed that effective use of computer related to technological comfort levels and the liberty to shape instruction to teacher -perceived student needs. Also, Beak et al., (2008) claimed that experienced teachers are less ready to integrate ICT into their teaching. Similarly, in United States, the (U.S National Centre for Education Statistics, 2000) reported that teachers with less experience in teaching were more likely to integrate computers in their teaching than teachers with more experience in teaching. The reason to this disparity may be that fresh teachers are more experienced in using the technology. Furthermore, a meta-analysis and review of 81 research studies by (Rosenet al., 1990) concluded that teachers teaching experience does not eliminate computer phobias and many experienced teachers display some wariness, discomfort and/or mild anxiety in relation to computers. 

2.4.5 Inadequate ICT Infrastructure 
East African Countries suffer the inadequacy of technological infrastructure, such as hardware, software, limited internet access, poor bandwidth, sporadic electricity, geographical factors, such as country size, mountains, demographic factors, such as high population, increased density, and extreme poverty, HIV/AIDS, lack of teachers’ participation in curriculum development and evaluation, lack of pre-service and in-service training, teachers’ brain drain to the western countries, poor teachers’ welfare and morale, lack of parent and community participation in schools, poor school vision, mission and leadership. Behrane (2012). 

According to (Hennessy et al, 2010) relatively few teachers identified infrastructure problems, such as the lack of computers in working condition, unreliable electricity or lack of access to the internet, although these varied by country.

2.4.6 Professional Development 
Teachers’ professional development is a key factor to successful integration of computers into classroom teaching. In their study (Bauer et al ., 2005) revealed that whether beginner or experienced, ICT related training programmes develop teachers’ competences in computer use, influence teachers’ attitudes towards computers as well as assisting teachers reorganize the task of technology and how new technology tools are significant in teaching. Ertmer et al., (2003) indicated that beginning teachers wanted to use technology and have adequate technical skills, but teachers lacked knowledge on how to integrate technology in teaching. Clearly, it is imperative to allow teacher trainees to apply ICT in their programmes when in school in order to be able to use the technology to supplement their teaching activities. Teachers when given time to practice with the technology, learn, share and collaborate with peers, it is likely that they will integrate the technology into their teaching. Training programmes so for teachers that embraces educational practices and strategies to address beliefs, skills and knowledge improve teachers’ awareness and insights in advance. 
The barrier most frequently referred to in the literature is lack of effective training. In order to achieve high levels of teacher competence in ICT, there is a need to provide training, and perhaps unsurprisingly, there is a great deal of literature evidence to suggest that effective training is crucial if teachers are to implement ICT effectively in their teaching Kirkwood et al., (2000). Recent research in Turkey found that the main problem with the implementation of new ICT in science was the insufficient amount of in-service training programmes for science teachers, Özden (2007), and 20 
Toprakci (2006) concluded that limited teacher training in the use of ICT in Turkish schools is an obstacle. 

2.4.7 Lack of Technical Support 
Without both good technical support in the classroom and whole-school resources, teachers cannot be expected to overcome the barriers preventing them from using ICT Lewis (2003). Pelgrum (2001) found that in the view of primary and secondary teachers, one of the top barriers to ICT use in education was lack of technical assistance. 

Technical problems were found to be a major barrier for teachers. These technical barriers included waiting for websites to open, failing to connect to the Internet, printers not printing, malfunctioning computers, and teachers having to work on old computers. “Technical barriers impeded the smooth delivery of the lesson or the natural flow of the classroom activity” Sicilia, (2005). ICT support in schools helps teachers to use ICT in teaching without losing time through having to fix software and hardware problems. BECTA (2004) reports that clearly, there is a close relationship between two technical barriers; the more frequently that actual breakdowns occur (perhaps due to the lack of preventative technical maintenance), the more likely teachers are to avoid using the technology in the first place. The report proceeds, it was found that teachers who tried to carry out a task on a computer, but who were unsuccessful due to technicality. 
CHAPTER THREE
METHODOLOGY AND ANALYSIS OF THE EXISTING SYSTEM

3.0	GENERAL DESCRIPTION OF THE EXISTING SYSTEM
After the review of the existing system and the identifying its short comings, it has been concluded that there is a need to automate the system by creating software that will perform the various operations done by the existing system in a more efficient way. 
On capturing necessary information that will be input in the computer, the data will be keyed into the system and the data will be stored in a database. This data can be accessed when desired by clicking on commands on the interface. The proposed system will make use of interfaces designed as forms, this allows for easy and effective entry of data from the input forms into the computer system.

The system is a web-based system by which distance education can be carried out over the Internet or Intranet. This chapter describes the setup of the system. The following topics are discussed in detail in this chapter: Software and framework used, System architecture, Different modules/tools developed in this system.

3.1 Software
The software design of this system focuses on the Java-based, client/server type software model. The system is implemented using PHP technologies. It includes windows as the operating system, MySQL as the backend.
3.1.1 PHP: PHP is an object oriented programming language (OOPs). With PHP complete applications can be built, featuring accelerated 3D graphics and other multimedia features to strong cryptography and network connectivity. On the web, PHP can be used on the client side to create applets and on the server side to create dynamic web pages using Servlets and PHP Server Pages (PSP).
3.1.2 APACHE Server: It is PHP application server. It is a light weight development server. Fast cycle times with rapid develop/deploy/debug cycle
[bookmark: page26]3.1.3	MYSQL: The database is designed and implemented using MySQL v4.1. MySQL is free and scalable.
3.1.4 Struts Framework (MVC model 2): Model-View-Controller is a design pattern. MVC decouples interface from business logic and data. Struts is an MVC implementation that uses Apache and PHP tags, from the Server specifications, as part of the implementation. Struts helps control change in web project and promote specialization. Struts is a set of cooperating classes, Apache, and PHP tags that make up a reusable MVC 2 design. This definition implies that Struts is a framework, rather than a library, but Struts also contains an extensive tag library and utility classes that work independently of the framework [2].

3.1.4.1 Struts overview
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Figure 2 displays an overview of Struts.
[bookmark: page27]
Client browser
An HTTP request from the client browser creates an event. The Web container will respond with an HTTP response.
Controller
The Controller receives the request from the browser, and makes the decision where to send the request. With Struts, the Controller is a command design pattern implemented as a apache. The struts-config.xml file configures the Controller.
Business logic
The business logic updates the state of the model and helps control the flow of the application.
With Struts, this is done with an Action class as a thin wrapper to the actual business logic.
Model state
The model represents the state of the application. The business objects update the application state. ActionForm bean represents the Model state at a session or request level, and not at a persistent level. The PHP file reads information from the ActionForm bean using PHP tags.
View
[bookmark: page28]The view is simply a PHP file. There is no flow logic, no business logic, and no model information -- just tags. Tags are makes Struts unique compared to other frameworks like Velocity.

3.2 Architecture of this system
This system architecture uses object-design principles and encompass PHP web application running on Apache server. In the approach of building this system, PHP is adapted as a fundamental platform. PHP is defined by The PHP Group to enable solutions for developing, deploying and managing multi-tier, server-centric applications. PHP provides e-business oriented, and multi-tier application architecture that supports Web-based applications. This section explains the architecture of the software technologies used to build the system and the architecture of the present system with design patterns.

3.2.1  Three-Tier Architecture
A client makes an HTTP connection through URL. Weblogic Server handles the request sent for static HTML pages, Apache and PHP. Apache and PHP are executed on Weblogic Server. The browser request access the weblogic server directly. Weblogic server connects to the backend services on behalf of client request. The connection to the backend is done through the MYSQL connections.
Figure 3 below illustrates technologies used to construct this system.
The client tier consists of web browser. It is of programs used to build highly interactive graphical user interfaces with PHP pages. The programs in client tier can access Weblogic Server services using standard PHP APIs [1].

The middle tier contains Weblogic Server. The Weblogic Server distributes client requests and connects to the back-end using MYSQL calls.
The backend tier contains database system. The backend tier services are accessible to the client browser through Weblogic Server. MYSQL connection pool, defined in Weblogic Server, opens predefined database connection.
4
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Figure 3 Three-Tier Architecture
[bookmark: page30]
3.2.2 Present System Framework
This system is implemented using various design patterns of the PHP industry. The framework of this system provides scalable and feasible architectural constructs so as to plug in the appropriate business code for new tools. The application creates a standard for development. It provides supports for users’ security with composite user roles and security constraints. This section explains the design patterns used and different components of the application architecture.

3.2.2.1 Use of PHP/OO Design Patterns
Design patterns are the backbone of any well-defined architecture, and more importantly, of an application framework. The use of accepted design patterns ensures the highest level of reuse for each of the different facets comprising the system framework. Rather than attempt to rediscover these patterns, the framework implements them, and this system includes considerable effort to ensure the cohesiveness among the patterns.

3.2.2.2 Detailed Component View
This online application consists of eight (7) major components: the Apache, Lookup, Security, BOS, Reusable Tag libraries, PHP and the Logger.
[bookmark: page31]The architecture uses object-design principles as well as the Model-View-Controller architecture design and helps application developers create and assemble the online applications more easily by providing libraries of UI and non-UI components that work together. And it accomplishes an application’s fundamental tasks, i.e., the frameworks allow the developers focusing on the business logic rather than developing the code to address technical issues.
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Figure 4 illustrates the high-level architecture of the system.

The Clients
This is an Internet application, and therefore the application is optimized to run on Internet Explorer v5.5 and up only.
Servlet Framework – The Controller (Façade Pattern)
[bookmark: page32]Using a single Servlet as the entry point to business functionality, this “sub-framework” combines the use of PHP and PHP code, default security semantics, and an object cache to provide for the handling and routing of all presentation logic as well as business logic invocation[10].

The framework is a apache-based framework. It serves as a single point of entry in this application and it controls the work-flow of the application by facilitating the use of a group customized application façades to handle specific business logic handling and page redirection and/or forwarding following the data retrieval.
The framework is instrumented with logging capabilities. This is used when there are application exceptions occurring and/or access statistics are required for the DE application.

PHP Templates – Composite Design Patterns
Use composite views that are composed of multiple sub-views. Each component of the PHP template may be included dynamically into the whole. The layout of the page may be managed independently of the content.
The Framework provides sets of PHP Tag (using PHP’s Custom Tag extension libraries) to allow the creation of PHP templates. The PHP Tag will interpret the input and call the framework in order to achieve a particular goal.
[bookmark: page33]In addition, the PHP will be using a set of standardized tags, as mentioned, for server-side processing in order to accelerate development, e.g. forms processing, use of resource bundles, search/results display, field validations, etc.[10]
BOS – Data Access Objects Design Pattern
Data Access Objects (DAO) encapsulates all access to a data source. This access includes connection management, as well as capabilities to store and retrieve data.
The BOS (Business Object Service) provides a layer to encapsulate the data storage and retrieval functionality. They are the bridges between the customized application facade and the back-end data store.
The BOS layer will handle the transactions to the database via a series of DAO (Data Access Objects).
Within the BOS framework, there are two kind of objects:
DAOs that expose methods to retrieve and manipulate records from the database; Value objects that transport data between the tiers.
Each DAO class implements basic data retrieval and manipulation methods. These methods make the actual MYSQL calls. In addition each DAO class has its own specific methods, which populate and assemble the corresponding value objects, perform specific searches etc.[10]

Value Objects – Value/Caching Pattern
This pattern encapsulates business data and provides access methods to the data. A single method call will send or receive such an object in an effort to obtain or provide business data.
[bookmark: page34]The Value Objects are JavaBeans following the value object pattern. They are serializable and their purpose is to transport data from the BOS layer to the customized application façade.
Typically a value object maps the underlying relational table from the database with both getter and setter methods. Child objects from the relationships are implemented as Collections in the parent value object. The status of the data in the object is represented by isUpdated, isDeleted and isNew flags[10].

Logging Service
[bookmark: page35]The Logging Service provides an application with a simple to use, yet flexible and robust mechanism for logging output to multiple destinations. Property driven parameters allows an application to easily modify the semantics of logging without changing any of the applications code.

3.3 Process Overview of the current system
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Figure 5 gives the process overview of the current system.
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Login Tool: This tool will validate user credentials. If valid, it allows user to enter into the system else gives a login fail message.
[bookmark: page36]Course Tool: This tool allows user with admin role to create/edit/view/delete course details. Only user with admin privilege has access to this tool.
User Tool: This tool allows user with admin role to create/edit/view/delete user details. Only user with admin privilege has access to this tool.
Scheduled Course Tool: User with instructor and student role can view all scheduled course details.
Registered Course Tool: User with instructor and student role can view his/her registered courses. When the user logs into the system only his/her registered courses can be viewed through this tool.
Course Material Tool: Through this tool instructors can create material to his/her courses. Only instructors can create/edit course material details. Both the instructor and student have permission to view the course material. Through the search page users can search for any particular course and view details. Users can upload any document to the dedicated server. Users can also download any document to there local machine. Users also has print option to print their course material.
[bookmark: page37]Message Board Tool: Through this tool the instructor can publish messages to the students. Only instructors can create/edit messages. Both the instructors and students can view the messages. In the search page, users can search for any messages and view the details
Discussion Group Tool: Through this tool instructor and students can participate in any discussion. Instructors and Students can create new discussion. Using search page users can search for any discussion and respond to it or view all the responses given to any particular topic
Assignment Tool: Through this tool instructors can create new assignments. Instructors can add short answer questions, essay questions, multiple choices, true or false or blanks. Only instructors can create/edit assignment details. Students can answer the questions. Both the instructor and student have permission to view the assignment. Through the search page users can search for any particular assignment and view details. Users can upload any document to the dedicated server. Users can also download any document to there local machine. Users also has print option to print their assignments.
Exam Tool: Through this tool instructors can create new exams. Instructors can add short answer questions, essay questions, multiple choices, true or false or blanks. Only instructors can create/edit exam question details. Students can answer to the questions. Both the instructor and student have permission to view the exam details. Through the search page users can search for any particular exam and view details. Page automatically closes when the time expires. Users cannot edit any exams with post date. Users can upload any document to the dedicated server. Users can also download any document to their local machine. Users also has print option to print their exams.
[bookmark: page38]Quiz Tool: Through this tool instructors can create new quiz questions. Only instructors can create/edit quiz details. Students can answer to the questions. Both the instructor and student have permission to view the quiz. Through the search page users can search for any particular quiz and view details. Users can upload any document to the dedicated server. Users can also download any document to their local machine. Users also has print option to print their quiz.

Evaluation Tool: Through this tool instructors can create course evaluation questions. Only instructors can create/edit evaluation questions. Students can answer the questions. Both the instructor and student have permission to view the evaluation questions. Through the search page users can search for any particular evaluation paper and view details. Users can upload any document to the dedicated server. Users can also download any document to there local machine. Users also have print option to print the details.
Grade Tool: instructors can add grades to the students. Only instructors can create/edit grade details. Students can only view his/her grades. Through the search page instructor or student for search for any particular course and see his/her grades. Students can view only his/her grades.
Home: This page gives a short description about the system. It is a welcome page.
Help: It gives the system requirement information and also contact information.
[bookmark: page39]Logout: User can log out of the system by clicking this tab. If the user has to access any tool he/she has to re-enter into the system.  
3.4 Database Implementation
The following tables represent changes in the application database that are intended to meet the requirements of the student–teacher interactive System. Each field with a special use will be identified by type of use. Possible types are:
UK – Unique Key for table
FK – Foreign Key joining the information to another table
The following rules will apply to all tables and columns created, unless otherwise stated for a specific column;
All columns will be created to require values in the column. Some columns will be populated with NULL values.
All numeric columns will be filled with 0 or 0.0
All alphanumeric columns with the exception of indicators will be filled with spaces.
All indicator columns will have a default value of ‘Y’ (Yes).
[bookmark: page40]All alphanumeric columns will be defined as character columns (char) rather than variable character columns (varchar).


3.4.1  Overview of Database tables
The following table presents the database tables that will be affected by this distance learning system.
[bookmark: page41]Each table is described in detail in the APPENDIX.
	Table Name
	Current
	Description

	
	Status
	

	Courses
	New
	This table contains all the course details.

	discussion_group
	New
	This table maintains list of discussions.

	discussion_group_detail
	New
	This table contains discussion details.

	Employee
	New
	The table contain employee details.

	Evaluation
	New
	This table maintains list of evaluations

	evaluation_question
	New
	This table contains list of evaluation questions

	evaluation_student
	New
	This table contains student answers to the questions

	evaluation_sub_question
	New
	This table contains sub questions.

	
	
	

	Exam
	New
	This table contains list of exams

	exam_question
	New
	This table contains exam questions

	exam_result
	New
	This table contains exam results.

	exam_student
	New
	This table contains student solution to the

	
	
	questions.

	exam_sub_question
	New
	This table contains sub questions

	Grade
	New
	The table contains student grades.

	Login
	New
	This table contains the list user’s loginid and password

	
	
	

	message_board
	New
	This table contains messages details

	Quiz
	New
	This table contains quiz’s

	quiz_question
	New
	This table contains all the quiz questions

	quiz_result
	New
	This table contains results to the quiz.

	quiz_stud_ans
	New
	This table contains student answer to the quiz’s

	quiz_sub_question
	New
	This table contains sub questions

	Role
	New
	This table lists the system roles

	scheduled_courses
	New
	This table contains all the scheduled course details

	stud_registered_courses
	New
	This table contains all the student registered course

	
	
	information

	Xreference
	New
	This table contains commonly used columns

	
	
	


[bookmark: page42]


3.4.2  Database Relationship
Figure 6 below gives the relationship between tables of the present system.
	[bookmark: page43]
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[bookmark: page44]CHAPTER FOUR
EVALUATION OF THE SYSTEM
In this chapter Evaluation of the system is described. Ten people assisted in taking the Evaluation test.
Their comments are summarized.
Evaluation of the system determines the degree to which program objectives are met through the procedures used by the program. Evaluation ensures the goal of our system and the results we get are in alignment. Evaluation determines whether or not the outcomes or results predicted by the program occurred. Evaluation should always be based on the objectives of a program or course. Without the specification of objectives, there are no criteria on which to base an evaluation. There are two forms of evaluation, i.e.,[17]

Formative evaluation is conducted formally and informally throughout a course/program to provide feedback to the stakeholders that need the data. This can be accomplished through scored tests and quizzes, self-tests that are not scored, and one-minute evaluations given at the end of a class. The latter asks one pertinent question such as “What was the most important thing that you learned in class today?” Summative evaluation takes place at the end of a course or program. These data are used to re-design a course or program. This type of evaluation includes attitudes towards the course/program as well as learning outcomes. In addition, summative evaluation would also include administration of the program/course. Sample summative evaluation questions could include open ended constructed response questions such as:
Identify the strengths and weaknesses of the course/program.
Would you recommend this course/program to your colleagues or other students?
What would you do differently?
What would you add or eliminate?
[bookmark: page45]How relevant and useful was the content? What are some of the benefits that you gained during the course/program? Summative evaluation is used in the following actual evaluation of the system.

4.1	Evaluation Plan of this system
The evaluation plan determines to what extent the object of this project is reached. It helps to determine what new tools need to be added to the system, what needs to be changed or eliminated? Qualitative and quantitative methods are used to assess this system. This system is evaluated by evaluators by means of an inquiry. Summative evaluation form is used to evaluate this system.
A group of ten people both with and without computer background joined the evaluation. Prior to starting the evaluation of the system a demonstration of each and every tool was given. Each person was setup with two different id’s (instructor and student). Persons logging in as a student, registered to a few courses, went through the course material, worked on assignments, and took exams and quizzes using tools of the present system. Persons logging as instructor created course material, exams, assignments, and quizzes online. The instructor and student also verified the upload and download option given in this system. Through grade tool evaluators as instructors evaluated the assignments, exams and evaluators as students viewed there grades. The communication between the instructor and student is done through the message board tool and students inter communicated through the discussion board tool.

[bookmark: page46]Finally an inquiry was made with the ten evaluators about the operation and design of the system. Out of these ten evaluators eight were familiar with web browsing, surfing the internet and two others did not have much experience. During evaluation of the system the evaluators without browsing knowledge was given guidance as they were new to the Internet technology. A set of evaluation questionnaires were prepared based on the functionality, efficiency, navigation and presentation of the system. Each evaluator was given a questionnaire with 25 survey questions for their feedback. The questions are in the table below.


	[bookmark: page47]Questions
	
	StronglyDisagree
	
	Disagree
	
	Neitheragreeordisagree
	
	
	Strongly
	
	

	
	
	
	
	
	
	
	Agree
	
	
	Agree
	

	Tool user friendly
	
	
	
	
	2
	
	8
	
	

	Security formally maintained
	
	
	
	
	
	
	10
	
	
	
	

	Roles well managed
	
	
	
	
	
	
	
	10
	
	

	Users were able to Add/Edit/View the information as
	
	
	
	
	
	10
	
	

	per the role
	
	
	
	
	
	
	
	
	
	
	

	Users require former training to use the system
	
	4
	2
	4
	
	
	
	

	assuming user is familiar with web browsing
	
	
	
	
	
	
	
	
	
	
	

	Navigation through the course is easy
	
	2
	2
	6
	
	
	
	

	Naming conventions/labels are appropriate
	
	
	
	
	
	
	
	10
	
	

	Did you come across any errors while using the
	
	
	
	
	
	
	
	10
	
	

	system?
	
	
	
	
	
	
	
	
	
	
	

	System messages useful to the user
	
	
	
	
	
	
	
	10
	
	

	Search functionality in each tool is useful to the user
	
	
	
	
	
	
	
	10
	
	

	Users are able to search the required record using the
	
	
	
	
	
	
	
	10
	
	

	search tool
	
	
	
	
	
	
	
	
	
	
	

	Print functionality is useful
	
	
	
	
	
	10
	
	

	Users find the print functionality when required
	
	
	
	
	2
	8
	10
	
	

	Users did not face any problem while creating new
	
	
	
	
	
	
	
	

	Record
	
	
	
	
	
	
	
	
	
	
	

	Users did not face any problem while browsing the
	
	
	2
	8
	
	
	
	

	Records
	
	
	
	
	
	
	
	
	
	
	

	Users did not face any problem while editing the
	
	
	2
	8
	
	
	
	

	Records
	
	
	
	
	
	
	
	
	
	
	

	The objectives/learning outcomes for each part of the
	
	
	
	2
	2
	6
	
	
	
	

	course are clear
	
	
	
	
	
	
	
	
	
	
	

	The required quizzes, assignments, exams are
	
	2
	2
	6
	
	
	
	

	accurately measured
	
	
	
	
	
	
	
	
	
	
	

	The course is well organized
	
	
	
	
	10
	
	
	
	

	The required reading and assignments contributed to
	
	
	4
	6
	
	
	
	

	users learning.
	
	
	
	
	
	
	
	
	
	
	

	The threaded discussion/course contributed to users
	
	
	
	
	
	
	10
	
	
	
	

	learning.
	
	
	
	
	
	
	
	
	
	
	

	Message boards are useful
	
	
	
	
	10
	
	
	
	

	Users able to communicate properly in the discussions
	
	
	
	3
	
	
	7
	
	
	
	

	Users able to look all the related discussions
	
	
	
	
	
	
	10
	
	
	
	

	Users able to see accurate results in the Grade tool?
	
	
	
	
	
	
	10
	10
	
	

	The performance of the system is good
	
	
	
	
	
	
	
	

	Users like and enjoy the system
	
	
	
	
	3
	7
	
	
	
	

	Comments on the system
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	








[bookmark: page48]4.2  Results of the evaluation.
In particular, most of the evaluators agreed that this system is effective, user friendly and helpful for their learning and self-paced studies, considering this as a basic framework and new tools are to be added to complete the system. Additional tools are especially needed for instructors to create the course material with the ability to add figures etc. Favourable and unfavourable comments were given on the system. The feedback will be discussed in detail below.

4.2.1 Favourable comments on this system are:
In order to access this application/system, user does not need to install/download any separate software; all that they need is a browser with internet access.
The system is user friendly. Navigation through the system is very easy. The labels/titles of the pages, the naming conventions of the buttons/menus/sub-menus are quite understandable and self-explanatory.
The security of the system is very well implemented. Only the registered users can enter into the system. Only the user with admin role can create new user profiles into the system. Evaluators tested the system with different roles; access to the data is given depending on the user role. Students cannot edit exam/assignment questions; users can edit his/her registered courses, grades, answers etc.
Evaluators tried to break into the system using different URLs, (to the pages directly) instead through the login page, but the application redirected to the login page. Evaluators are very much pleased with this feature.
[bookmark: page49]The search facility in each tool is very well designed. The user can search the required information in each tool. User can search the details of the course in the course tool and details of the exams in exam tool. Each tool has separate search functionality. All the tabs are self-explanatory.

Instructors/students have the option to upload and download their work. Instructors can either create the course material, exam papers, assignment papers or quizzes using the tool or they can upload them to the server directly. Students also have the provision to upload and download their work.
The system is bug free. Validations of the user entered data are done at every step and messages are displayed appropriately, e.g., if the date entered is not in a valid format, a popup message is displayed saying that “the date entered is invalid format”.
Messages given by the instructor are appropriately displayed in the message board tool and threaded discussions are displayed based on the subject in the discussion tool. These tools assist the interaction between the instructor and student and also between students to student.
The system is flexible to add new tools.

The performance of the system is very good. The pages with vast data are populated very fast.
System is flexible to add new roles.

4.2.2 Unfavourable comments on this system are:
Inexperience users (user with no back ground on web browsing) need more training. This is the disadvantage of the distance education itself. The basic assumption is that the user is familiar with the technology.
This system is not complete. It can only be considered as the basic framework/foundation or the initial startup. The present system cannot be considered as the complete distance learning tool.
[bookmark: page50]The user cannot register through the system. This system starts once the user registered in the program. It would be good to have a registration tool in the administration tab giving user information on the degree, fees information, required forms etc.
This system does not have WYSIWYG editor. While preparing the course material/exams/assignments the instructor cannot include figures, fancy texts/styles. Through out the tool user can only use plain text. While taking the exams online the students cannot include figures. The instructors/students can only upload/down the required documents/papers.
Evaluation per course level is given, but not for the complete system. We do not have a tool to evaluate the complete system.
The system does not support FAQ page. For simple questions or clarifications user need not contact support person.
The interaction between instructor, student or student, student can only be done with discussion group tool, it is good to have a chat tool were they can chat online.
To send an email between instructor and student, people have to use external email tool, in future work this system can add email tool to send emails without using any external resource.











CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.1	SUMMARY
In summary, this Academic Work project has done a great deal of giving a broad knowledge of what student-teacher interactive system is all about. It went as far as highlighting the uses of student-teacher all about.

5.3 Recommendation
I hereby recommend this Academic work to be used by staff and management and indeed any other Institution with a similar structure and organizational framework for the following reasons:
The academic work has been able to solve the problem related to easy access to student-teacher interactive systems.
It is also finding that Student-teacher interactive system seems unsuitable for those individuals without self-discipline. Sometimes it requires a lot of self-discipline, mostly because learners are adventurous young adults who may get easily distracted. Besides, Student-teacher interactive system also require preparatory training especially in ICT skills in order for them to get used to Student-teacher interactive environment

[bookmark: page51][bookmark: page54]
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