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- 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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RQs

* (RQ1) - 1s 1t possible to utilise mobile surfaces with
the aim to provide implicit measures of boredom
state building machine-learning model using
keystroke 1dentification?

* (RQ2) - does indirect data acquisition method allow
get data variability related to the boredom?
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* (RQ1) - 1s 1t possible to utilise mobile surfaces with
the aim to provide implicit measures of boredom
state building machine-learning model using
keystroke 1dentification?

* (RQ2) - does indirect data acquisition method allow
get data variability related to the boredom?

- We need to formulate an appropriate
hypothesis and apply inferential statistical

analysis to explore more from data gathered
by the SABI algorithm.



Learner’s Forgeting Property
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MNIST Data Set Technology

Digit: 5 Digit: 0

import keras
from keras.datasets import mnist

Digit: 1 Digit: 9

CROHME: Competition on
Recognition of Online
Handwritten Mathematical

EXxpressions

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




The Algorithm

Simple Algorithm for Boredom Identification - SABI use
variables and data models:
* Response Time Window (RTW) - a time window that
allows to accept all handwritten symbols entered on the

° Drawmg as a Matrix (DaaM) - a two dimensional array,
holding by handwriting sketched drawing captured from the
mobile device surface after forming process completion;

®* Drawing Start Time (DST);

* Drawing End Time (DET);

* Calibration Timeouts (CalTo) - an array, holding time
out settings for each calibration round;

®* Drawing Animation (DAnim) - an array, holding
drawing process animation over the forming time;

* Reference Drawing (RefD) - a reference to file on the
SERVER side that holds the screen displayed on the
CLIENT device. The data model for RefD includes screen (a
browser window) settings gathered from CLIENT device;
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Preliminary results
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Fig. 3: Histogram of the average completion time for the calibration task.
Round two. On vertical axis - the frequency of occurring of threshold time.
Users (n=54) draw the symbol “1”. Mean value 1.1924, median 1.0957,

standard deviation 0.4383.
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Fig. 3: Histogram of the average completion time for the calibration task. lFig. 4: Histogram Qf the average completion time fOT. the calibration ta.sk.
Round two. On vertical axis - the frequency of occurring of threshold time. Round two. On vertical axis - the frequency of occurring of threshold time.

Users (n=54) draw the symbol “1”. Mean value 1.1924, median 1.0957, Users (n=54). dr.aw the symbol “5”. Mean value 1.5696, median 1.457,
standard deviation 0.4383. standard deviation 0.6679.
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Preliminary results

10 -

value
o

hl hS hé
Handwntmg Assessments in Micro Courses

Fig. 5: The real micro-learning course. The variation of average task
completion time (ThT) data over the experiment time. Each point
represents individual user delay data of interaction with learning content at
specified a time moments.
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HANDWRITING ON MOBILE The Reasearch will help to
SURFACES

- To engage learners' reducing boredom in the
learning process

@ @ - Stimulate Internal Motivation of Students

* Increase utilisation of Handwriting Data

boredom relaxation - 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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