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The Landscape

• Exist complex models to understand and explain 
cognition processes in the human brain 

• The logged raw  behavior data is just an initial 
learners’ footprint in Virtual Learning 
Environments (VLEs) 

• Exploratory Data analysis methods can help to 
deepen the understanding of cognition processes 
in students’ brain. 

• Continuous evaluation of the Quality of e-learning 
courses is a challenge.
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.. since emotions are 
more fundamental than 

thoughts 

Research Objectives are

• To Identify variety of learners' boredom in the 
learning process  

• To do it utilising handwriting data 

• To identify the potential to increase the          
Quality of an Individul e-learning process
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RQs

•  (RQ1) - is it possible to utilise mobile surfaces with 
the aim to provide implicit measures of boredom 
state building machine-learning model using 
keystroke identification?  

• (RQ2) - does indirect data acquisition method allow 
get data variability related to the boredom?
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hypothesis and apply inferential statistical 
analysis to explore more from data gathered 
by the SABI algorithm.
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Intormation 
to memorize  Process 1 Process 2 Process R

Memory

Sensory Memory Short-term Memory Long-term Memory

Loss

Learner’s Forgeting Property  

Loss Loss
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import keras

from keras.datasets import mnist

MNIST Data Set  

Handwritten math symbols dataset

CROHME: Competition on 
Recognition of Online 

Handwritten Mathematical 
Expressions 

https://www.kaggle.com/xainano/handwrittenmathsymbols

Technology



The Algorithm
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Preliminary results
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Conclusions 
The Reasearch will help to 

• To engage learners' reducing boredom in the 
learning process  

• Stimulate Internal Motivation of Students 

• Increase utilisation of Handwriting Data 

• To increase the feedback rate in the e-learning 
process 

• Increase Diversity of Applications  - improving 
the Linguistic Geometry of the Problem Domain
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