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Learner Analysis by Combining Browsing History, Editing History,
and Electroencephalography History 

for Learning Programming with Scratch 
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Abstract: We have already proposed visualization system of browsing history and visualization system of editing history for 
grasping learner's status. By individually utilizing these systems, we have worked on Learning Analytics. In this study, we will 
clarify the learner analysis method by combining the learners' electroencephalograms with these learning histories in Scratch 
programming class. We show that the thinking pattern and the weak points can be identified more accurately in this approach. 
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Fig.1 Visualization System of Browsing History. 
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Fig.2 Outline of Visualization System of Editing History 

for Scratch. 
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Fig.3 Difference of Editing History. 
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Table 1 The Kind of Brain-Wave Frequency 

  0.5 � 2.75 

  3.5 � 6.75 

Low   7.5 � 9.25 

High  10 � 11.75 

Low  13 � 16.75 

High  18 � 29.75 

Low  31 � 39.75 

Mid  41 � 49.75 
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Fig.4  Features of each Page in the Textbook. 
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Fig.5 The Programs Tackled by Learners. 
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Table 2  Average Spectrum of EEG  

by each Page (All Learners). 
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Table 3 Average EEG of Learners with High Understanding. 
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Table 4 Average EEG of Learners with Low Understanding. 
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Table 5 Average EEG of Learner A with Low Understanding. 
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Table 6 Average EEG of Learner B with Low Understanding. 
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Fig.6  Editing History of Learner A with Low Understanding. 
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Fig.7  Editing History of Learner B with Low Understanding 
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Table 7 Average EEG of Learner C with High Understanding. 
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Fig.8  Editing History of Learner C with High Understanding. 
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