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 Visualizing Topic Flow in Students‟ Essays 

 Concept Maps as Cognitive Visualizations of Writing 
Assignments 

 Knowledge Visualization for Self-Regulated Learning 

 Using Computer-Assisted Multiple Representations in 
Learning Geometry Proofs 

 Learning as „Knowing‟: Towards Retaining and Visualizing 
Use in Virtual Settings 



Today‟s Learning Environment 

• Resource-abundant 

• Freedom and flexibility in learning and knowledge 

construction 

– Self-directed and life-long learning 

• Cognitive overload 

– Information and learning content scattered in various 

resources and under disparate topics 

– Complexity in knowledge and knowledge structures 

• Conceptual and navigational disorientation 

– “lost-in-cyberspace” 

 



Why the Problem 

• Novices are lack of sufficient knowledge and deep 

understanding of the subject domain (Bransford, et 

al., 2000) 

– Especially for complex or ill-structured subject content 

• Traditional education tends to break wholes into 

parts, and focus separately on each part 

– Without a big picture to learners 

• Difficult to understand complex knowledge 

 

 

 



Required Learning Support 

 Reify cognitive structures or mental models 

 Deep and visible understanding 

 Knowledge & Structures 

 Abstraction, interpretation, multiple perspectives, big picture  

Meta-cognition 

 Learners can become more independent if they have the 

awareness of their own knowledge and the ability to 

understand, control, and manipulate their cognitive processes 



Knowledge Visualization (KV) 

 Use visual imagery to construct and convey complex 

insights 

 Improve understanding and communication 

 Foster conceptual change and knowledge transfer 

 Help learners develop an awareness of their mental 

representations (meta-cognition) 

 Develop and manage intellectual assets in explicit 

formats (for knowledge retention, reuse, update, …) 



KV for Self-Regulated Learning 

• Visualization of domain knowledge structure 

• Reducing cognitive load of novices 

• Learning with a solid foundation and good start point 

• Integration of information processing and KV 

• Facilitation of Self-Regulated Learning via KV 

– Individual learning 

• Access to learning content, self-assessment with feedback, guidance on 

learning process 

– Social learning 

• Resource sharing, Q&A 

 
From “Knowledge Visualization for Self-Regulated Learning” of the Special Issue 



Online Learning System- “JAVA E-Teacher” 

• Java-programming course for novices 

• Syllabus according to 

– National Computer Rank Examination of China (NCRE) 

– an examination and certification system administered by 

the Ministry of Education of China 

• Course design with experts 

– 10 units, each containing more or less 10 knowledge 

components 

 

 





Visualization of Knowledge Structure 



A visualized knowledge structure for a Unit 



Integration of KV with other Learning Functions 

KV integrated with access to learning resources, self-assessment, … 



Personalized guidance and information from the system to individuals 



KV integrated with resources sharing, discussions, … 



Initial Evaluation 

• What 

– learners‟ perceptions and reactions towards the overall 

system and KV related functions 

• Why 

– Learner reactions have been found to have a much larger 

impact on learning in technology-mediated learning 

environments (Sitzmann et al.,2008) 

– Unless the proposed approach is properly implemented to 

the extent that learners find it acceptable and satisfactory, 

further investigation on the effect of the approach on 

learning may not produce reliable and meaningful results. 

 



Initial Evaluation (cont‟) 

• Environment 

– Online self-study + online consultation 

– 20 volunteers from a mainland university 

• Evaluation of the System 

– Survey on easy of use, usefulness, satisfaction 

• Overall system 

• Knowledge maps, self-assessment, system guidance, Q&A 

• Others: content, learning support, technical support 

– Interview for open comments to the system and its effect on 

learning 

– Survey on change of attitudes and intentions regarding using 

online learning systems 

 



Findings from the Survey 

• Positive results on easy of use, usefulness and satisfaction 

• Positive impact on change of attitude and intention 

• Correlation analysis 

– knowledge maps – usefulness 

– Q&A discussion around knowledge concepts - ease of use 

– Online consultation – satisfaction 

– learning guidance for navigation – all 

– self-tests around knowledge concepts – all 

– learning support, learning contents - satisfaction 
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Findings from the Interview 

 Comments 

 “Learning is usually boring in many situations; however, visual 

knowledge maps with well-designed and user-friendly 

interfaces make our learning enjoyable and more fun.” 

 “In case I want to know more about specific knowledge, I just 

click it. It is so simple and direct, saving both time and effort.” 

 “The system tells me what is basic knowledge, or what I should 

learn at the current stage. This helps novices like me feel 

comfortable and learn easily.” 

 “The tests can pinpoint my weak points at anytime, instead of 

at the end of the course. This helps me consolidate my 

knowledge step by step.” 



Findings from the Interview (cont‟) 

• Comments (cont‟) 

– “I enjoy visiting the Q&A forum, especially using my knowledge 

to answer other students‟ questions, which finally improves my 

own learning.” 

– “JAVA e-Teacher is the best learning system that I have ever 

used.” 

– “The maps are like a reference system, making it easy for us to 

engage in a new learning environment with more flexibility.” 

– “What we learnt from several maps is not less than what we 

learnt from a large number of texts.” 

 



Findings from the Interview (cont‟) 

• Summary of advantages 

– scaffolding conceptual understanding, improving 

memorization and thinking, facilitating access to learning 

resources, and supporting individual and social learning 

• Suggestions on further improvement 

– More simulations, project examples, different level of 

materials, exam papers 

– Other types of assessment, e.g. program coding and analysis 


