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E-learning system focusing on emotional aspect using biological signals
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E-learning is a computer-based content and instructional methods designed to
build knowledge and skills for individuals and organization. Although the
learners’ emotional states apparently have considerable effects on the learning
process, the available e-learning systems do not detect the symptoms of the
learners’ emotional states.

This thesis discussed a new e-learning system design focusing on emotional
aspects using biological signals. The new system design was proposed and some
prototypes were constructed for evaluation experiments. The first experimental
result clarified the importance of emotional state of learners during learning.
The second experimental result clarified some useful indexes such as fixation
duration and pupil diameter calculated from eye tracking data to estimate
learner’s emotions. The last experimental result showed the effectiveness of real-
time feedback from eye tracking indexes for e-learning. The description of
discussion and conclusions were derived from those results.
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E-learning is a computer—based content and instructional methods designed to build
knowledge and skills for individuals and organization. The disadvantages of e—learning
include lack of immediate feedback in asynchronous e-learning and potentially more such
negative emotions as frustration, anxiety, and confusion. When learners have negative)
emotions, they usually do not learn well. Therefore, to cope with those is considered to
be a key issue. Therefore, I proposed and designed a new e—learning system with real-time
feedback focusing on the learners’ emotions. To realize the e-learning system, biological
sensors and analyze of learners’ emotions were added into the system.

At first, the study is proposed the design of a new e-learning system focusing on
emotional aspects. The feature of this system is to give feedback from emotional aspect
Second, the study focused on estimation of various emotions to confirm importance of their]
detection using questionnaire. The experimental results suggest that emotional aspects
should be taken into account to design interfaces or contents of an e—learning system at
least for the difficult contents

Third, the study focused on estimation of learners’ emotions by eye tracking. The fixation
duration ratio, number of fixation ratio and pupil diameter ratio were useful to analyze
learners’ negative and positive emotions. The experimental results suggest that the eye
metric results are considered more reliable than the questionnaire results

Finally, the thesis implemented a prototype of the e-learning system with real-time
feedback to help learners escape from boredom. To provide appropriate feedback to the
learner, a caution module was added into the prototype employing fixation duration and|
pupil diameter as metrics for boredom detection. The experimental results indicated that]
this e—learning system with real—-time feedback focusing on escaping boredom has potential

to be applicable for helping learners to continue learning.




