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Abstract

This research explored the utilization of neuroscience technology using portable
electroencephalography (EEG) devices to measure the state of students’ creative thinking
during their performance of STEM activities and structured and open STEM activities. After
obtaining Institutional Review Board approval, 12 students who voluntarily participated in this
study were assigned to engage in two STEM activities consisting of listening to lectures,
watching YouTube videos, and engaging in hands—on activities. Participants were measured
for their creative thinking using the EEG Muse Headband while they were performing the tasks.
The Muse headband transmitted brain signals collected by four electrodes in areas of AF7,
AF8, TP9 and TP10 to mobile equipment via Bluetooth in 2 methods: 1) streaming data to a
computer via the Muse Direct application in the Muse file format, which is displayed in real—
time by Neuro visual program, and 2) streaming data to mobile phones via the Mind Monitor
application, which connects and stores data automatically in Cloud Storage with Dropbox in
CVS format. The results indicated that the second method is more convenient and gives a
stable, ready to analyze data. The first method, the file in *.Muse format must be converted
before analyzed by Matlab, which is more complicated and requires expertise in writing com-
mands. The results of the online data analysis by Mind Monitor Graphing show the brain wave
conditions vary according to the activity. In the structured STEM activity, the alpha band (8—
12 Hz) showed that creative thinking was higher than open STEM activity. The alpha brain wave

was lowest during the lecture sessions. When considering the alpha wave’s symmetry in the
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right and left hemisphere, open STEM activity is giving the alpha waves in the right hemisphere

than the left hemisphere (difference or asymmetry = 11.160).

Keywords: STEM activity, Electroencephalography, Neuroscience
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