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ABSTRACT
In recent years, the exploration of Context-Aware Learning has been mainly through the use of technology of sensors, wireless
communication and mobile devices to proceed to the suitable learning. The existing researches of Context-Aware Learning are
mostly of mobile learning, using sensor components such as GPS that can detect geographic locations and RFID that can identify
objects, to perceive the learner’ s external conditions. Basically, the mentioned sensor components are all functioning to catch the
perception of the learner’ s external conditions, and feed the perceived data into digital learning system for interactions. The
relevant studies are all confined to how to integrate the external conditions of the learner’ s geographic location or the learner’ s
identity into the interactive digital learning environment. Rarely explored and created are the digital learning environment that
actively perceives the learner’ s internal conditions such as the physical and mental statuses and the learning capacity, to strengthen
the existing Context-Aware Learning environment and to effectively improve individual or group learning interests and efficiency.
The idea of this research was based on cognitive neuroscience; by colleting learners’  brain waves with EEG sensors, Learning
Energy Index (LEI) was established by using a brain-wave learning energy analysis program. LEI may provide learners the evidences
of learning effects during online learning. This research analyzed and discussed all the different EEG properties during learners’
diverse learning, and it also discussed the differences in EEG of traditional textbook-learning and that of multimedia-material
learning. Additionally, this research also reviewed literature related to the ideas of if sports are advantageous for learning and if
Game-based Learning is Positive Learning.

Keywords : Context-Aware Learningdd EEGO Cognitive Neuroscience[l Game— based Learning
Table of Contents

OO0O0O0D0O0OD0COOiWABSTRACTVOOviOOviiOOOxiDOOOD111001120000213000031.40
goos0bgbobbgbe21000bO0b0e220000000000O0O0OOY23b00Db000O0ODO1123.1
gboog0db0di1223200000013233000000152340000162350001724000019000 EEGO
gboo0db243100000000025311000002731200000028313000000000283.1400
00030315USB-60000 00 00O3132LabVIEWOI O OO OO32000 0000000344100 0000344.200
0000003642100 000037422000000037423000000000424240000000434.30
0000b00b0obb0O47431000000000004843200000000006804330000000DODO
000534340 000000000000O5943500000000000000062436000000000O0OO
oboo0obe744000000000DOOODODODONMMIO0OD OOOOOO740O0T77

REFERENCES

[1]Albright, T. D. & Neville, H. J., Neurosciences. MITECS: li-Ixxii. http://cognet.mit.edu/MITECS/Articles/neurointro.html, 1999.0
[2]Eysenck, Michael W. & Keane, Mark T.,“ Cognitive Psychology: A Student's Handbook” .0

[3]Atkinson, R. C. & Shffirn, R. M.,“ Human memory: A propowed system and its control processes” , In K. W. Spence & J. T. Spence (Eds),
Advances in the psychology of learning and motivation research and theory (Vol.2), New York: Academic Press, 1968.00

[4]Gagne, R. M., The condition of learning (4th ed.), New York: Holt Rinehart & Winston, 1985.0]

(100000000 Od http://www.ling.fiu.edu.tw/cognitive_linguistics/cognitive_science.htm [6]0 00 OO 0OO0” O00ODO0OOOOOOO
07800

[7]1Genesee F., “ Brain Research: Implications for second language learning” , ERIC Digest.ERIC Identifier: ED447727, 2000.00

[8]University of Washington, Neuroscience for Kids. http://faculty.washington.edu/chudler/functional.html [9]2000 John Wiley and Sons,Inc.O]
[10]Larry R. Squire & Eric R. Landel, “ Cognitive Neurosicence and the Study of Memory” , Neuron, Vol. 20,445-468, 1998.00

[11]Mark H. Johnson, “ Developmental Cognitive Neuroscience” .[J

[12]Tomas, P., Alex, Z., Keith, W., Louis, C., & Evans, A., “ Structural maturation of neural pathways in children and adolescents: in Vivo study
", Science, 283, 1908-1911, 1999.00



[13]Jensen, E. P., “ Brain-based learning: The new paradigm of teaching” , Thousand Oaks, CA: Corwin Press, 2008.00
[14]0000000000 http://web2.cc.nctu.edu.tw/~hcsciZhospital/ins/mri.htm [15]0 000000000
http://www.iplab.tcu.edu.tw/data/CT/CT_pr.htm [16]0 0000000 00O http://www.iplab.tcu.edu.tw/data/PET/PET _hi.htm [17]0 O
00000 DOOO0D0OO0O0 http://ibru.vghtpe.gov.tw/chinese/meghtm [18]0 000000 O0DOOOOOOOO
http://ibru.vghtpe.gov.tw/chinese/eeg.htm [19]J. G. Webster, “ Electroencephalography: Brain electrical activity” , Encyclopedia of medical
devices and instrumentation, Vol.2, pp. 1084-1107, 1988.00

[2000000" GanongO O O” 0000000 OO200-20400 0D O8000ODO

[21]0000000 http://hk.geocities.com/stbadmedical/0229.htm [22]N. Schaul, “ The Fundamental Neural Mechanisms of
Electroencephalography” , Electroencephalography and clinical. Neurophysiology, Vol. 106, pp. 101-107, 1998.00

[23]American Electroencephalographic Society. Guidelines for standard electrode position nomenclature. Journal of clinical neurophysiology, 8,
200-202, 1991.0

[2400000000" D0O0O0OO0”" DO0OO0OO0OO0OO0OO0O0243000009000

[25]User guide and specifications NI USB-6008/6009.C]

[26]LabVIEWO 0 0 O0-DAQU I I IO OO OO OO O20060 OO

[27]Cooley J., “ What is the fast Fourier transform?” , Audio and Electroacoustics, IEEE Transactions on, 1967.0

[28]Pfurtscheller Gert, Andrew Colin, “ Event-Related Changes of Band Power and Coherence: Methodology and Interpretation” , Journal of
clinical neurophysiology, 1999.0

[29]Yoshitsugu Yasui,” A Brainwave Signal Measurement and Data Processing Technique for Daily Life Applications” , Journal of
PHYSIOLOGICAL ANTHROPOLOGY ,Vol. 28; 145-150, 2009.



