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ABSTRACT 

This paper introduces a revised model of inquiry-based learning based on a perspective from knowledge 

management. In fact, the cycle of inquiry-based learning and that of the knowledge conversion are so coherent that they 

can be integrated together as a whole to illustrate how four interconnected dimensions of people, content, sharing 

behavior and information technologies are involved and interrelated in inquiry-based learning. Knowledge management 

is the key to connecting these dimensions but the traditional concept of knowledge conversion does not indicate a way of 

learning progression in the educational context. The revised model integrates knowledge management with cognitive 

processes, providing a clear direction for students to acquire knowledge in different stages of learning. The paper first 

discusses these four dimensions and explains how they are integrated to form a comprehensive model of inquiry-based 

learning that can be referenced by educational practitioners to make relevant decisions on setting educational objectives 

and implementing the corresponding tasks, like the design of daily learning activities. Finally, an example is provided to 

illustrate how the revised model is referenced for designing learning activities in courses and results of the survey on 

students’ attitudes to the model are presented. 
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INTRODUCTION 

Inquiry-based learning has a long history, tracing back to Dewey’s belief that “teachers should teach by 

appealing to students’ natural instincts to investigate and create” (Delisle, 1997: 1). It is an instructional 

approach that puts emphasis on learners answering questions for themselves. The basic components of an inquiry              

(see Figure 1) consists of 1) asking a question; 2) investigating the collected data and information, observing the 

phenomena, and conducting experiments; 3) creating and discovering new knowledge through documentation and 

making links between new findings and existing knowledge; 4) discussing the results of inquires with others to 

share new findings and knowledge; and 5) reflecting upon the inquiry results and looking at new questions that 

may trigger another new inquiry cycle (Coleman and Nichols, 2011; Dorier and García, 2013; Hsu, Lai and Hsu, 

2015;Maaß and Artigue, 2013; Randall, Moore and Carvalho, 2012; Wang et al., 2010). 

Problematically, while this method is suitable for senior students, junior students typically lack the 

fundamental knowledge necessary to facilitate higher-order thinking and the subsequent creation of new 

knowledge. Another shortcoming of inquiry-based learning is the difficulty of assessing students’ performance 

because they may investigate above and beyond the expected requirements. Teachers also need to take more time 

to meet students’ needs during the investigation process and students may investigate in various, unexpected 

O
riginal A

rticle 

International Journal of Educational 
Science and Research (IJESR) 
ISSN(P): 2249-6947; ISSN(E): 2249-8052 
Vol. 6, Issue 5, Oct 2016, 55-64 
© TJPRC Pvt. Ltd 



56                                                                                                                                                                     Chi-Hong Leung & Elvy Pang 

 
Impact Factor (JCC): 4.5129                                                                                                                                             Naas Rating: 2.72 

directions (Psycharis et al., 2014; Swan et al., 2013; Younker and Bracken, 2015). 

 
Figure 1: Basic Model of Inquiry-Based Learning 

This paper introduces a revised model of inquiry-based learning based on a perspective from knowledge 

management. Learning is a progression in which students gradually go through cognitive processes to acquire both 

knowledge and cognitive skills at different levels from low to high order thinking. Since knowledge is the result of learning, 

knowledge management practices are relevant in the educational context. Teachers and students are those involved in 

knowledge transfer, acquisition, and application in an educational institute, and human behavior, such as the way of 

sharing knowledge collaboratively and cooperatively, is an important factor leading to the success of knowledge 

management in organizations including schools. Importantly, nowadays learning is usually supported by information 

technologies such as computers, the Internet and social media. Technology can enhance knowledge management, connect 

people and enable implementation of educational activities in both online and offline environments. 

In the revised model there are four interconnected dimensions (people, content, sharing behavior, and information 

technology) and they complement each other’s deficiencies. That is to say, the revised model explains how to intermingle 

the teacher-centered approach (usually implemented in traditional face-to-face learning) and the learner-centered approach 

(usually implemented in online learning) for the best possible outcome. Knowledge management is the key to connecting 

these dimensions but the traditional concept of knowledge conversion does not indicate a way of learning progression in 

the educational context. The revised model integrates knowledge management with cognitive processes, providing a clear 

direction for students to acquire knowledge in different stages of learning. An example is provided to illustrate how the 

revised model is referenced for designing learning activities in courses. Finally, results of the survey collecting students’ 

attitudes to the model are presented and the conclusion is drawn with some implications of the revised model. 

REVISED MODEL OF INQUIRY-BASED LEARNING 

The revised model of inquiry-based learning consists of the following dimensions: 1) people, 2) content,               

3) sharing behavior, and 4) information technology. Figure 2 shows the revised inquiry-based model that integrates these 

four dimensions. The important features of this revised model are discussed and explained below. 
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Figure 2: Revised Model of Inquiry-Based Learning 

First of all, the novel concept introduced in this revised model is the connection between inquiry-based learning 

cycle and the knowledge conversion cycle (Nonaka, 1994) in which explicit and tacit knowledge is converted in four steps 

(see Figure 3). The first step of a new inquiry-based learning cycle is to ask questions. It starts in the cell of externalization 

in which tacit knowledge generated after reflection in the previous cycle is converted into explicit knowledge utilized in 

the new cycle. Actually, this new explicit knowledge in the mind of the learner triggers him/her to further investigate other 

issues in the second step of the cycle. This occurs in the cell of combination in which explicit knowledge from various 

sources is collected and studied by the learner to answer the questions driving the cycle. Meanwhile, new explicit 

knowledge is formed by systemizing the collected knowledge. In addition, the purpose of investigation is to create new 

tacit knowledge in the third step of the cycle. This occurs in the cell of internalization in which the learner may create new 

tacit knowledge as operational knowledge in his/her mind by applying new explicit knowledge developed during 

investigation. Then, the fourth step of the cycle is to discuss and share such new tacit knowledge with others. This occurs 

in the cell of socialization in which peers learn from each other informally (like conversation) because tacit knowledge is 

difficult to be codified and communicated formally (like report or textbook). The result of discussion and socialization is to 

create tacit knowledge after sharing with others and processing their tacit knowledge sympathetically. In the last step of the 

cycle, the learner may have insights into such tacit knowledge and reflect upon the whole the cycle of inquiry-based 

learning. This occurs in the cell of externalization in which after knowledge articulation, tacit knowledge in the learner’s 

mind is converted into explicit knowledge that is a kind of conceptual knowledge. Reflection may help students to learn 

from mistakes and identify further gaps in the study and thereby start another new cycle of inquiry-based learning.  
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Figure 3: Knowledge Conversion Cycle 

The second feature is the integration of the people and information technology dimensions into the revised model. 

Between the traditional approach (examples of which are shown in the inner circle of Figure 2) and the online learning 

approach (examples of which are shown beyond the outer circle of Figure 2), it is blended learning or the hybrid approach 

to learning in which the advantages of both approaches can be taken and tools of both these approaches may be considered 

for achieving various learning objectives in different steps of the inquiry-based learning cycle. Blended learning refers to a 

learning delivery mode that combines traditional face-to-face learning and online learning. This provides greater flexibility 

and convenience. Learners access more resources on the Internet like search engines and wikis to locate information and 

knowledge while still benefiting from human components like face-to-face lectures and social interaction. By incorporating 

different online learning resources (see Table 1), blended learning appeals to students with different learning styles and 

preferences. Moreover, an effective learning community is usually an important feature of blended learning                  

(Hanson and Clem, 2006; Hwang, Chiu and Chen, 2015; Johnson et al., 2000; Prestridge, 2014) because students can 

communicate with peers and teachers using online communication and social media tools after normal face-to-face 

learning sessions. 

Table 1: Application of Information Technology in KM (Source: Alavi and Leidner, 2001) 

KM Process Information Technology Application 

Knowledge creation Data-mining tools 
Learning tools 

Combine new sources of knowledge 
Just-in-time learning 

Knowledge storage/retrieval 
Electronic bulletin boards 
Knowledge repositories 
Databases 

Store individual and organizational memory 
Support inter-group knowledge access 

Knowledge transfer 
Electronic bulletin boards, 
discussion forums 
Knowledge directories 

Support more extensive internal network 
Provide more communication channels 
Facilitate faster access to knowledge sources 

Knowledge application Expert systems 
Workflow systems 

Support more rapid application of new 
knowledge 

 
The third feature is the integration of the content dimension in the revised model. The four types of knowledge 
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(see Table 2) are associated with the four steps of the knowledge conversion cycle, and they are indicated at the four 

corners of the diagram in Figure 2. Important to note are the two directions of the arrows representing a particular type of 

knowledge created from the cycle (i.e. arrow pointing out of the diagram) or absorbed into the cycle (i.e. arrow pointing 

into the diagram). Factual knowledge is collected and studied by learners when they investigate the problem, while 

metacognitive knowledge is learnt from peers when learners discuss their investigation results with others. Conceptual 

knowledge is created after reflection of the whole cycle of inquiry-based learning, while procedural knowledge is created 

after learners have discovered and mastered the new knowledge recognized in the investigation step. 

Table 2: Relationship between Types of Knowledge, Knowledge  
Conversion Cycle and Cognitive Process 

Types of Knowledge 
(Salisbury, 2008) Knowledge Conversion Stage Involved Cognitive Process Involved 

(Anderson and Krathwohl, 2001) 

Metacognitive knowledge Mainly collected in socialization Create and evaluate with meta 
cognitive knowledge 

Procedural knowledge Mainly constructed in internalization Use procedural and conceptual 
knowledge to apply and analyze Conceptual knowledge Mainly constructed in externalization 

Factual knowledge Mainly collected in combination Remember and understand factual 
knowledge 

 
The fourth feature is the indication of the sharing behaviors in the revised model. In the knowledge conversion 

cycle, half the activities are performed by learners individually while other activities rely on sharing among peers or 

between teachers and learners. The upper left corner (i.e. shaded part) in Figure 2 represents sharing behaviors                

(e.g. discussion in socialization) in the cycle of inquiry-based learning. These emphasize interaction between learners 

allowing for the development of sharing attitudes and practices. Classroom discussion in the physical world and the online 

community can facilitate sharing among learners. 

Compared with the basic model of inquiry-based learning in Figure 1, this revised model has integrated the 

concept of knowledge management, further connecting the four dimensions of people, content, sharing behaviors and 

information technologies. The revised model provides a more precise description of the educational context with these four 

dimensions and this can help educational practitioners to determine learning objectives and the corresponding learning 

activities for achieving them. In the next section, an example of inquiry-based learning application is provided and 

elaborated upon to illustrate utilizing this revised model. 

EXAMPLE OF DESIGNING LEARNING ACTIVITIES  

This example illustrates how to apply the revised model in a learning activity of a computer course at tertiary level. 

Students are asked to study the problem of security threats in computer networks. First, a teacher asks the following 

questions in the classroom. 

 What are the common security problems in computer networks? 

 What are the technologies designed to protect these networks? 

 What recommendations do you make to general computer users? 

The teacher may present some recent news articles about attacks on computer networks and then ask questions 
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like: What are the weaknesses of these computer networks? How do you prevent these incidents from happening again? 

Students are encouraged to search on the Internet to find more relevant information on these issues. Students may upload 

their findings to the online discussion forum of a learning management system like Blackboard for sharing. Then, students 

are asked to suggest different ways to protect computer networks, based on various weaknesses identified by the whole 

class. Students may then be asked to download some security software (like virus and adware detection software) that 

protect against viruses, hackers, adware, browser hijacking, etc. and comment on these methods of managing security 

threats. They may present in both the online environment and the classroom. Finally, the teacher may highlight the 

solutions to major types of security threats and assist students in reflecting upon the inquiry process. After the first cycle, 

the students will have found the solutions to major network weaknesses. In the next cycle of inquiry-based learning, 

students may attempt further questions like the ones below: 

 What are the advantages and disadvantages of these solutions? 

 Can you suggest some easier ways to protect computer networks? 

In the first cycle of inquiry-based learning, the teacher mainly delivers basic knowledge on relevant issues like 

computer network infrastructures. Engineering subjects usually put emphasis on concrete technical skills, thereby building 

factual and conceptual knowledge. When students are searching for information and constructing their answers to 

questions, they gradually develop their own ways of thinking as a kind of procedural knowledge. After sharing with their 

classmates and further investigating the problems from different perspectives, students may formalize metacognitive 

knowledge (like a more effective way to protect the computer network). As a facilitator, the teacher must make sure that 

students can understand the fundamental knowledge presented in the very beginning and provide appropriate guidance to 

construct their knowledge correctly. Table 3 is the summary of this learning activity. It highlights the major features of the 

revised model of inquiry-based learning. 

Table 3: Summary of Learning Activities of the Example 

Step People Content Sharing Behavior Information 
Technology 

Ask 

The teacher shows 
examples of network 
threats and asks 
initial questions to 
start inquiry process. 

Conceptual knowledge 
(i.e. weaknesses of 
general computer 
networks) is pursued. 

Students may ask 
questions to clarify the 
problem in the 
classroom or online 
community, and share 
initial thoughts with 
peers. 

The teacher shows 
relevant news articles in 
the classroom and 
provides hyperlinks to 
more sources of 
information for further 
investigation. 

Investigate 

Students search the 
Internet for more 
relevant information. 
The teacher delivers 
relevant lectures on 
computer networks, 
and also takes the 
role of facilitator to 
guide investigation 
process. 

Factual knowledge (i.e. 
reported attack 
incidents and their 
solutions) is collected 
and studied by students. 
The teacher checks if 
students understand 
basic knowledge and 
supports students 
during their 
investigation. 

Students collect data 
about attack incidents 
and solutions, and may 
share information 
sources with others. 

The teacher delivers 
lectures in classroom 
and provides lecture 
notes online via 
learning management 
systems like 
Blackboard. 
Students search the 
Internet for further 
information. 
Students may share 
information sources 
online with social 
bookmarking, social 
media and online 
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discussion forum. 

Create 

Students find out 
various causes of 
security threats and 
identify solutions to 
them. 

Procedural knowledge 
(i.e. ways to use 
various security 
software to protect the 
network) is created 
after working on their 
own computers and 
sharing with peers. 

Students may form their 
own thoughts on 
protecting the computer 
networks more 
effectively. 

Students use 
presentation and 
graphical software to 
describe their findings 
and ideas. 

Discuss 

Students share their 
findings with peers. 
The teacher 
highlights solutions 
to the major types of 
problems and 
provides comments. 

Metacognitive 
knowledge (i.e. 
thoughts and ideas of 
others) is collected to 
understand others’ 
experiences and 
expertise. 

Students share their 
innovative ideas with 
others. 

Students discuss in both 
online and offline 
environments. 
The teacher may select 
some remarkable 
findings to present in 
the classroom. 

Reflect 

Students build 
confidence by 
acknowledging what 
they have done, 
identifying the gaps 
of the study and 
learning from 
mistakes. 

Conceptual knowledge 
(i.e. what 
questions/knowledge) 
to be inquired in the 
next cycle. 

Students may listen to 
comments from others 
through the process of 
reflection. 
The teacher may 
provide a guideline to 
students for the next 
questions to be 
inquired. 

Students may share 
their insights through 
online community and 
classroom discussion. 

 

SURVEY AND RESULTS 

In the academic year 2015 – 2016, two subjects “Introduction to Marketing” and “Internet Marketing” taught by 

the authors in a university were selected for the implementation of the revised model of inquiry-based learning. At the end 

of the semester, students were invited to fill in the survey collecting their attitudes to the teaching and learning activities in 

the subjects. Compared with the data collected from the same survey in previous academic years, the following items 

acquired statistically higher scores reflecting an accomplishment of the revised model of inquiry-based learning. 

 Encouraged students to think in a critical manner 

 Encouraged students to learn independently 

 Presented up-to-date information 

 Stimulated students’ interest in the subject 

 Encouraged students to ask questions/discuss ideas in class 

 Useful feedback on students’ work 

 Provided students with a valuable learning experience 

Students are able to think in a critical manner and learn independently because this is a novel pedagogical model 

which combines the inquiry-based learning and the advantages of both the traditional classroom environment and 

cyberspace. Online tools can be applied to facilitate traditional class tasks, like downloading lecture notes and electronic 

assignment submission. In addition, self-directed and active learning opportunities like simulation games can be offered in 

the online environment (Hwang, Chiu and Chen, 2015). The hybrid approach integrates the higher learning motivation 
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found in the learner-centered approach into the physical interactions and communications of the traditional teacher-

centered approach. It encourages knowledge sharing through socialization – an important step towards knowledge creation 

– in both the online and real worlds. 

Students are presented up-to-date information that stimulates their interest in the subject. They are also 

encouraged to ask and discuss ideas and questions. In the educational context, sharing knowledge with peers is mainly 

performed through collaborative and cooperative learning. This is an important feature of the learner-centered approach. 

Learning is intrinsically a social process and students benefit from being members of knowledge-building communities in 

and outside of school. In communication among peers, learners may steadily create, share and interpret others’ knowledge 

and transform it to be their own meaning (Pea, 1993; Randall, Moore and Carvalho, 2012). Through sharing knowledge 

students engage in discussion, are responsible for their own learning and they become critical thinkers (Totten et al., 1991; 

Younker and Bracken, 2015). Sharing is particularly important when students manipulate metacognitive knowledge to 

create new structures and concepts. 

In addition, students acquire useful feedback on their work and enjoy a valuable learning experience because 

students can communicate with peers and teachers using online communication and social media tools after normal                

face-to-face learning sessions. This can facilitate the communication among teachers and learners, and enhance the 

learning experience in both online and offline environments. 

CONCLUSIONS 

Inquiry-based learning stresses higher-order thinking and the use of information technologies to facilitate 

collaborative and cooperative learning. Knowledge transmission is one of the ultimate aims of education. In fact, the cycle 

of inquiry-based learning and that of the knowledge conversion are so coherent that they can be integrated together as a 

whole to illustrate how people, content, sharing behavior and information technologies are involved and interrelated in 

inquiry-based learning. This paper has introduced the revised model of inquiry-based learning that can be referenced by 

educational practitioners to make relevant decisions on setting educational objectives and implementing the corresponding 

tasks, like the design of daily learning activities. An example of learning activities has been provided to illustrate how the 

revised model of inquiry-based learning can be utilized to design such learning activities effectively. 
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