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[Abstract]

an EEG (Electroencephalography) is a method that can collect real-time data onto learners' cognitive processes, and recently,
empirical studies have been actively conducted in a classroom learning environment. and it is necessary to analyze the trends of
research in the field of education in Korea to examine the possibility and research direction of EEG in the future. Therefore, in
this study, 54 empirical studies using EEG published in the domestic education field from 2000 to August 2021 were analyzed
for publicized paper numbers, subject and domains, major dependent variables, and data collection and preprocessing conditions.
articles are constantly increasing, and research on elementary school students is being actively conducted, especially in science and
mathematics. In addition, the frequency and channel are measured for around 20 learners using around 10 channels, and the
pre-processing conditions for accurate data collection are 256Hz, 0.1Hz, 70Hz, and 60Hz, respectively. Research on teaching and
learning strategies and variables that can affect learners' attention and motivation, and physiological data must be secured in the

future.It is expected that the analysis results can be used as a guideline on future research.
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Table 1. Kitchenham (2004)’s procedures
literature review

or systematic

Steps Procedures

The need for a systematic review

Planning
Development of a Review Protocol

Identification of Research

Study Selection

Conducting Study Quality Assessment

Data Extraction

Data Synthesis

Structure for systematic review

Reporting
Peer Review

12312 A= ‘¥, ‘EEG), * Electroencephalography’,
‘Brainwave’, ‘H3H3}, ‘HIASH'E J|Y=E RISS,
KISS, srdsd=r, T3 =X 5 4709 222 A% #
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Aoy, e @) <),
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37 o glol el sk B8E AT
A7) A ARl 2000438 2021 §HA
soke] sHelo] A Fa DREEER
226%) FHE m =

A7 %2o]) wet 74

OH

mE mE

Papers identified based on EE G related keywords (N=226) ‘

Duplicate Papers(IN = 79) |

Total studies after duplication removed (IN=147) |

Excluded papers not listed on KCI
N =30)

Tnchuded by KCT listing (N=117)

Excluded papers written by English or
other languages (N =3)

Included by full textlangnaze (N= 114)

Excluded papers not based on learning
contexts’ experimental research
(N =60)

Studies included in review (N =54)

g 1.
Fig. 1. an overview of the search protocol
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Table 3. Research topic of papers

Research topic of papers

Table 2. Number of published papers by years Science 26 P.E. 2
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Table 4. Sample groups’ age selected for EEG
experiments

Sample groups’ age Number of papers

Under elementary School 0
Elementary School 19
Middle School 11

High School 11
University 13

Total 54

E 5 Ay Fo{xt £
Table 5. Number of participants for EEG experiments

Number of Participants) Number of Papers

5~20 26
21 ~ 40 16
41 ~ 60 9
61 ~ 80 0
80 ~ 3
Total 54
42 72 F44 BY 2T
S Aol A 5 Dol vig A7 54 el
Al eaL v WA FAE S8l A7k ol Fol e @l
aloleh AR o FEWSE B A, otk o
ToM FEUFE FHE S SARleH F 4400w &
AHAL, ] DA 75 ddehs ’E’?«ltﬂ’\i wHs
Auk E5ehs SkeaAlE B2 Ao= ER1E.
<ol A WS AT A7 24 39, ZJLE ‘JrE‘r
Wh T8 SEHUFE B = dee <E 6> gk
T e TEH WTFE E83 =] Bg g A
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st Hate] wsks Fal vehds dl 7He] Qe o,
HIE}, Alebal= 7HQ1e] 242t A2, 223t HEo] o %
7193 BE 4] Fgo] ARl ARR 2841 5 ]
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A, —‘?—ii‘r 2 QAE, A AQl71e 3 Bol
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Table 6. Cognitive aspects measured in research

ZEAH{A
—|H|_:|T

Cognitive aspects Number of papers

Brainwave activation 44
Others 5
Attention 3
Emotion(frustration, excitement) 2
Total 54
4-3 gjojE| 3 U 2|
D A 5
wstol A e vie) el By AFS RAH] 37
3 she HubastE gela] wiel geletmat ks
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= AP A dE AT RS Tea) i
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E =5 HE = < 7> At}

H 7. A70l| ARSE EEG ME £
Table 7. Number of EEG channels used in EEG
experiments

Number of EEG channels Number of papers

2~10 22
11 ~20 13
21 ~ 30 3
31 ~ 40 8
41 ~ 50 1
Others 7
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Table 9. Time span of data used in analysis
Time span (sec) Number of papers
0.1 ~ 60 17
61 ~ 100 0
101 ~ 200 6
201 ~ 300 4
300~ 11
Others 16
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