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Abstract: This paper investigates the development of societal knowledge, knowledge-based network, 

knowledge building in e-learning and knowledge management in e-learning. This study discusses the 

knowledge based networks and the relational society, the relationship between knowledge engineering, 

knowledge services and knowledge building. The outcome of this study has attempted to bring 

understanding of knowledge management in e-learning environment. It has been shown that knowledge 

engineering is moving towards ubiquitous knowledge acquisition and representation. The services for 

knowledge are hardly confined to simple knowledge management in order to form smart and personalized 

knowledge. Finally, the outcome has provided a picture of changes that implies a development of e-learning 

outcomes. 
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1. Introduction 

e-Learning becomes popular with the rapid development of internet and communication technology. e-

Learning is a delivery of learning materials to anyone, at anyplace, and anytime [1]. Learning is a process 

that results in changes of skill. Knowledge is information, experience and skills. Knowledge building process 

is creating new knowledge, and then makes it available to be used by other people [2]. Collective knowledge 

is created through learners’ discussion as societies move towards a learning community which is a group of 

individuals that operate as a collaborative network. The knowledge engineering process helps in extracting 

human knowledge and representing with computer processed form. “Learn, think and become” is a slogan 

for universities in satisfying democratic countries [3].  

A main challenge is to create a learning environment that achieves higher cognitive and motivational 

demands to the learners [1]. Education plays a major role in the development of each of learner culture and 

social capitals. Governments focus on establishing productive e-learning solutions and e-learning 

participation in higher education [3].  

Learning management system becomes very agreeable in the field of e-learning [4]. Improving innovation 

and creativity and enhancing the quality of learning process outcomes are a major area of interest [3]. This 

paper investigates knowledge management to bring understanding of knowledge role in e-learning 

environment to raise e-learners capabilities. 

2. Knowledge-Based Networks and the Relational Society 
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The term network allocates a social relationship between persons which can be collective in institutions, 

communities or societies.  

Knowledge Networks: Social Knowledge Networks are networks which are created by relationships 

between people. The concern is not only on social information like who knows what but also on who knows. 

Members in this network discover each other through their own knowledge like comments, questions and 

answers [3]. One of the most important examples is the New York Times knowledge network. As it covers 

various academic subjects and customize workshops to inspire and stimulate the learner recognition [5].  

Another example is the knowledge network into action for health and social care NHS education for 

Scotland which provides wealth information and resources for Scottish health managers and professionals 

[6]. 

Networks of Practice or Communities of Practices (CoPs): are groups of expert people, who share their 

professional knowledge, ideas and practices in a common domain or topic. Companies and public 

organizations tend to the implementation of CoPs for benefiting knowledge and improving the experience 

and knowledge of their utilization [7]. CoPs are responsible for knowledge spread and staffing over a wide 

network to create new knowledge. This kind of e-learning approach provides a combination of new types of 

knowledge to create members permanence. This network is used in many organizations that allow 

employees to exchange and share tips, skills across the network. National Association of Agricultural 

Educators Communities of Practice is another application of CoPs where anyone who is interested in 

agricultural education can share ideas and resources [8]. Also Xerox is from the early organizations which 

uses CoPs and create the Eureka project. Other famous organizations are Apple, Intel and IBM [9].  

E-Knowledge Cities/Zones: Knowledge cities large scales knowledge systems for building knowledge 

repositories so they can withdraw elements of creativity to grow up in challenging times, which taking a 

leading role by their history, experience and level of development. All these specify the way their members 

use knowledge to build their infrastructure, their institutions and their future. In a knowledge-based urban 

community, people communicate to form knowledge-based networks to achieve goals, cultivate innovation 

and respond to rapidly changing conditions [3]. Arab cities are having their own building technological 

isolated projects to promote the same concept of knowledge cities like Egypt smart village, Dubai's internet 

city. While Oracle knowledge zone can guide learners in detailed information on how to develop, sell, and 

implement Oracle solutions [10].  

3. Knowledge Building in e-Learning Environments 

Knowledge and learning cannot be separated. ICT can help in making knowledge, encouraging sharing of 

the stored knowledge and providing a mechanism to assure communication [11]. Knowledge building 

refers to a process of creating, modifying and improving thoughts for the community. Knowledge 

engineering is simulating human intelligence and developing human knowledge using computer. What 

differentiate knowledge building from traditional learning is that traditional learning focuses on how an 

individual earn knowledge while knowledge building pays concern on learner learning and collective 

knowledge [3].  

As sharing knowledge leads to innovation and growth, A Knowledge Forum is emerging which is a tool for 

knowledge building where any number of individuals and groups can share information, participate 

discussion and build networks of new ideas in electronic group [12]. Knowledge building international 

project is a knowledge building project between schools in several regions of the world including Québec, 

the United States, Hong Kong and Catalonia. It was performed in which it takes responsibility for learners' 

research and learning (including generating questions, discussing ideas, evaluating information and 

monitoring their progress), while the teacher acts as a guide and facilitator for the learning process [13]. 
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3.1. Knowledge Engineering and Knowledge Building in e-Learning 

Knowledge engineering is aimed to dig and extract human knowledge and to represent this knowledge 

with certain form which can be subject to computer processing so that computers can possess certain 

intelligence as shown in Fig. 1. The knowledge engineering is a discipline that includes human intelligence 

and human knowledge.  It uses computers to simulate human intelligence to develop human knowledge [3]. 

In the knowledge building approach to education, the focus shifts to the creation and development of 

collective knowledge and to interactive learning from individual learning [14]. 

 

 
Fig. 1. Knowledge engineering. 

 

3.2. The Relationship between Knowledge Engineering and Knowledge Building 

Knowledge engineering as key means of knowledge building in e-learning is influenced by artificial 

intelligence, database technology, mathematical logic, cognitive science, psychology moving towards 

intelligent. The relationship between knowledge engineering and knowledge building is illustrated in three 

factors of knowledge engineering: knowledge acquisition, knowledge representation and knowledge 

application and management: 

3.2.1. Knowledge acquisition 

Everyone in the knowledge network can act as an expert to accept knowledge, use knowledge, distribute 

knowledge and create knowledge, which completely demonstrates universality of knowledge acquisition. In 

the knowledge engineering domain, Knowledge acquisition includes distributed searching and data mining. 

Knowledge engineers are responsible for extracting knowledge and representing the knowledge in proper 

patterns while knowledge acquisition institutions in the expert system are responsible for transferring 

knowledge into internal forms which can be stored in computers and putting them into knowledge base [3]. 

3.2.2.  Knowledge representation 

In today’s world, there is a virtual explosion in the amount of data available. Knowledge representation is 

critical in order to choose through this data and make sense of it [15]. Knowledge representation is to 

depict knowledge into certain data structures. It breaks down into two types which are declarative 

knowledge and procedural knowledge. Declarative knowledge representation refers to processing 

separately knowledge representation and knowledge application. Procedural knowledge representation is 

to combine knowledge representation and knowledge application [3]. One of the key roles of knowledge 

representation is bringing making knowledge explicit. 

3.2.3. Knowledge application and management 

The application and management in the knowledge engineering is used in distinct specified knowledge 

applications including reasoning, searching, knowledge management and maintenance, matching and 

identifying [3]. The knowledge management is a concept that can be used for creating knowledge 

repositories, improving knowledge access and sharing knowledge of individuals or groups [16]. Knowledge 

engineering aimed at realizing the order and organization of knowledge. It pays more attention to practical 

engineering operations of knowledge, through convenient exchange of information and skills between 

systems and external world [3]. 
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3.3. Knowledge Services and Knowledge Building in e-Learning 

Knowledge service is an iterative process of knowledge acquisition, knowledge absorption, knowledge 

innovation and knowledge application, adjusting and optimizing knowledge service products and solution 

plans in the research process. It concern the combination of knowledge service experts, research groups, 

information resources and computer technologies along with the combination of various theories of 

information, knowledge and human experience. 

 

 

Fig. 2. Knowledge services model based on e-learning knowledge building [3]. 

 

The knowledge services model (Fig. 2) for e-learning knowledge building is developed as shown: 

1. Knowledge Retrieval: Information technology, artificial intelligence, cognitive science and linguistics 

and others various disciplines draws knowledge. Where, It serves as an advanced information retrieval 

means to fully represent and satisfy users’ requirements extracting  knowledge from media types  (text, 

image, video, sound etc.) and selecting accurately the result users required.  

2. Knowledge tag and classification: After searching, knowledge can be classified and tagged. 

Classification means to divide knowledge into explicit knowledge and tacit knowledge. Tagging is to 

pick up a series of key information which can be used by user searching the documents.  

3. The Platform for Knowledge Exchange: tacit knowledge transferring into explicit knowledge. After 

explicit knowledge and tacit knowledge being identified, a platform for knowledge exchange is 

provided to promote transferring from tacit knowledge into explicit knowledge. 

4. Knowledge Filtering: knowledge acquired should be filtered. The compatibility of knowledge should be 

taken into consideration. Then the target knowledge should be analysed. Then the quality of knowledge 

source should be assessed. Last, integration of knowledge application and user requirements should be 

analyzed to satisfy user requirements and create value. 

5. Knowledge Integration: refers to a series of orderly and systematic activities including organizing, 

processing, revealing, controlling on knowledge objects employing certain organizing tools, methods 

and standards. 

6. Knowledge Innovation, Sharing, and Publishing: the knowledge is shared by members of organizations 

in the form of explicit knowledge. Each member can contribute to collective knowledge creating new 

knowledge in the formed knowledge building communities. In addition, knowledge sharing in the 

organization brings out knowledge innovation and growth [3]. 

4. Knowledge Management in e-Learning Environments 

It has been considered that e-learning is a tool for knowledge acquisition as it helps in extracting tacit 

knowledge to improve knowledge sharing [17]. Knowledge management is significant for creating, using, 
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collecting, exchanging and retaining knowledge to add value [18]. Knowledge management models still 

many challenges, such as the knowledge management model implementation and the lack of an evaluation 

of the structure of practice [19]. 

Shamizanjani et al. proposed a conceptual framework knowledge management mechanism in e-learning 

environment. It has defined three different types of learner knowledge which are about, from and for and it 

shows that  the most important electronic mechanisms for management of the three major types of learner 

knowledge were introduced as “electronic community of practice”, “learner complaining 

recording/satisfaction collecting system” and “web seminar” as shown in Fig. 3 [20]. 

The integration model of e-learning systems and knowledge management should be determined. 

Learners share their knowledge and skills with each other by means provided by the system. The next step 

will be the transformation of tacit knowledge into explicit knowledge. In the final stage of the explicit 

knowledge is transformed into tacit knowledge [6]. Knowledge sharing is defined as sharing knowledge, 

practices, and skills within learners. It   essential step in knowledge management process as knowledge can 

be transferred to other learners within the community. Also this helps in creating new knowledge and 

improving learning process [21]. 

 
Fig. 3. Conceptual framework knowledge management mechanism in e-learning environment [20]. 

5. E-Learning and Desired Learning Outcomes 

Learning outcomes are associated with the learner being able to do a required task by the end of a 

defined period of time. As development countries governments focus on more private participation in 

higher education and e-Learning in particular, the quality of learning remains a major area of interest. 

These interests include creating constant learning and learner movability, improving the quality and 

efficiency of facilities and outcomes, and enhancing innovation and creativity at all levels of education and 

training. Knowledge becomes the key to economic, cultural growth and development. The knowledge gap 

between developed and developing countries is expanding causing less developed countries to become 

further marginalized socially, politically and economically [3]. Higher education, comprehending education, 

research and innovation 'knowledge triangle' is a key element in the knowledge-based economy and society 

[22]. 

5.1. Information Communication Technology (ICT) and Knowledge Capital 

Education plays a major role in the creation and development of each of human, cultural, and social assets. 

The key question is how e-Learning through ICT will be able to raise these assets to higher levels than 

traditional learning [3]. ICT is a source of information as it provides an opportunity to establish e-Learning. 
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ICT generate discussion across all impediments to look for opportunities for a common understanding and 

a better future [23]. 

5.2. Changes in the Academia 

Changes will imply a development of key learning outcomes consistent with taxonomy of objectives in the 

cognitive domain: knowledge, comprehension, application, analysis, synthesis and evaluation as shown in 

Fig. 4 [24]. 

 
Fig. 4. Bloom’s digital taxonomy [25]. 

 Knowledge means recalling terms and details without understanding the concept. 

 Comprehension means that students summarize and describe main ideas in own words.  

 Application means transferring learning to own life.  

 Analysis means relating and breaking material into parts, describing patterns and   relationships 

among parts.  

 Synthesis means combining parts to form a unique solution to a problem.  

 Evaluation means judging and expressing own opinion based on expressed criteria, ideas and 

methods [3]. 

5.3. Bloom's Revised Taxonomy 

The Revised Bloom’s identifies these six levels: remembering, understanding, applying, analysing, 

evaluating, and creating. Fig. 5 and Fig. 6 show Bloom's revised taxonomy in Google applications and 

Android Applications respectively [25]. 

 
Fig. 5. Google application and bloom's revised taxonomy [25]. 
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Fig. 6. Android application and bloom's revised taxonomy [25]. 

6. Conclusion 

This paper has aimed to include a review of knowledge management in e-learning. The knowledge 

network gives rise diversity of knowledge along with the interaction between individuals and the learning 

community. In support of knowledge building of learners, knowledge engineering is moving towards 

knowledge acquisition, clear representation, orderly data organization, content storage.  

The future research will deal for ultra-large-scale systems that could fit a model of a knowledge building 

network in e-learning environment. Results expected from research on ultra-large-scale interactive systems 

could improve learners. The three broad areas for challenges of ULS will deal with design, control and 

assessment. Also designing and developing of smart city based on Semantics and Knowledge for enabling 

the participation of learners is a challenge. 
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