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Outline of the Talk

• Issues in Creating Learning Contents for Self-study
• Memory for Learning
• Working Memory in Learning Process
• Co-Learning Algorithm
• Implementation and Conclusion
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Issues in Learning Contents for Self-study

• Excessive length
• Monotonous
• Redundant
• Messy
• Language

• Concentration
• Interest
• Engagement
• Understanding
• Mother tongue

Effecting in
Learning process

Various tools and learning contents are available, 
but skillful media creation is needed to create an attractive content for 
learning!!

Many learning contents are resulting in
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Classroom Lecture Recording

• Redundancy
• Word corrections
• Hesitation and stuttering
• Error-prone
• Interruptions
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Memory for Learning
Components in Human Memory in Learning

Sensory
memory

(transient)

Working
memory
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memory
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Selection
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Thinking & Processing

Encoding/ 
Retrieval

Mayer, R. (2003). The Promising of Multimedia Learning: Using the Same Instructional Design Method across Different Media, Learning and Instruction, 12, 125-141.
Moreno, R., and Mayer, R. (2007). Interactive Multimodal Learning Environments. Educational Psychology Review, 19, 309-326.
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Cognitive Load Theory

• Intrinsic Cognitive Load (Essential knowledge)
• This is the load imposed by the task itself. This is effectively fixed, but we should try and 

reduce it by ‘chunking’ breaking the task down into smaller parts.

• Extraneous Cognitive Load (Peripheral information)
• This is the environment and the way we present the information. We should try and minimize 

this.

• Germane Cognitive Load (Relevant to background knowledge)
• This is the processing that takes place comparing the new information to what we already 

know and encoding new learning to the long-term memory as schema. The more we know 
about something the lower the Germane Cognitive Load will be as thoughts and processes 
are automated.
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Working Memory in Learning Process

Sweller, J. (2010). Element interactivity and intrinsic, extraneous, and germane cognitive load. Educational Psychology Review, 22, 123- 138.
Sweller, J., Ayres, P. and Kalyuga, S. (2011). Cognitive load theory. Springer. New York.
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Keywords to 
trigger background
knowledge
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necessary contents

Well-structured
learning contents

TOC, summary, preview
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Co-Learning Algorithm 
for Learner friendly content creation
designed based on Cognitive Load Theory

1. Shortening the video length not to exceed 6 minutes based on 
the Guo et al. (2014) survey that student median engagement 
time for videos less than 6 minutes long is close to 100%.

2. Providing TOC or video synopsis to give content structure.
3. Summarizing the content for quick view of the contents.
4. Indexing the content for keyword search and scene search.
5. Linking from one video to other related videos for total 

understanding.
6. Categorizing the videos for better accessibility.
7. Extracting keywords for better representation of the content.

Manage intrinsic

Reduce extraneous

Increase germane
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Virach Sornlertlamvanich, et al. (2025). Co-Learning: Cognitive Load-Based Multilingual Learning 
Content Generation Model, Proceedings of the 35th International Conference on Information 
Modelling and Knowledge Bases (EJC2025), Ostrava – Poruba, Czech Republic, June 9-13, 2025.



Co-Learning Model Architecture
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② Summary, quizzes, 
TOC generation

① Subtitles, translated 
and dubbed versions 
generation

③ Noises, stuttering, 
redundancy reduction

④ Preview VDO 
generation

Virach Sornlertlamvanich, et al. (2025). Co-Learning: Cognitive Load-Based Multilingual Learning Content Generation Model, Proceedings of the 35th International 
Conference on Information Modelling and Knowledge Bases (EJC2025), Ostrava – Poruba, Czech Republic, June 9-13, 2025.



Semantically Aware Reasoning (SAR) or
Semantic Reasoning with Conscious Capability 
Linking LLM as a System 1 and knowledge encapsulated System 2

… (1)

… (3)

… (4)

… (5)
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V. Sornlertlamvanich, "Enhancing Large Language 
Models: Alleviating Knowledge Deficiency with 
External Knowledge and Semantically Aware 
Reasoning (SAR)," Knowledge and Information 
Systems, Springer Nature, to be published, 2025.



Quiz

Chapter
External link

Co-Learning as an 
Education Partner
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Evaluation result

Negative (30%): 
Most of them are related to UI

Positive (70%): 
Most of them are related to 
system contents



Conclusion

• Connective learning: a process learning from connecting to the 
background knowledge

• Learning content refinement: we connect the SOTA NLP techniques 
to refine and generate the content that leverage the learning 
efficiency according to the Cognitive Load Theory and Human 
Learning Process.

• Model architecture: we propose the architecture of Multi-lingual Co-
Learning model that bridges the gap between the challenges faced by 
learners and lecturers in the current digital learning landscape.
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