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Abstract

This study analyzed research trends on multimodal learning analysis of online learning activities of learners
over the past ten years. Specifically, based on 5W1H, the research period, research environment, research subjects,
researchers, multi-modality, research content, and analysis method are identified to obtain implications for mul—
ti-modality learning analysis. For this purpose, 29 empirical studies were analyzed from 2013 to 2022 at domestic
and overseas, excluding literature studies. As a result of the analysis, research on multimodal learning analysis is
increasing, and it is primarily conducted by engineering researchers with a focus on asynchronous online learning.
The research subjects were mainly university students, and the study used multi-modal data (eye tracking, emo-
tion, EEG, body movement, and questionnaires) to measure learners’ attention or cognitive load. It also notes that
the study confirms a trend in research on multimodal learning analysis in the context of online learning and sug-—
gests implications for future research in this area.
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3. oFEy RE BEALe A4l 20 7 A YES &
HHoz AESIA, 7S FHEGAL XA e
3.1. M CfA 2 He AL o] =S AHuuA 1S Aedy. A
B o= ealol 537 A] o]Fold ThEerA FHE =22 6rdolloy, Agase]l A5 Al
grgEAlel #et A4S AFHET] 98, HE 104 53 225 ARSI AFATVE obd A, n&iore]
1 2013d4-H 2022 7TE7EA Sul-Ljell A dele A A7) ofd 9 AHASte] 58] AT FUT =
T=Es BHUdeR stk Web of Science, T WES AEEA ekl &g o] obd A o
Google Scholar, Scopus, Riss Hlo]E] o] 2ol &35 TEA SgwAe] obd "l Sgader Ayt
(827, sx=a)S BT multi modal (T3 FAEATL AGdE AFES AHAEATE o] & S,
A1), multi modal learning analytics(t}5 2] gh8-4) #H3E 299 AF7F ez HAAEHYH<Table 1>
= FHog g usy AH distance learning(Y o), BE AGs BAE FolA g3l AgsT
Z 1), e-learning(e?]d), online learning(&2}<1s}t<y) A o]Fodnt. FUldFE 58, T ATFE 249 o),
5 F712 A% ol9o = biopsychological data s ATe 7H, gEAe 22H|t
(AAAE delH), eye-tracking(A]XF4]), EEG(* 1})
59 F19EE A AAstY, tEd ASAdTE U <Table 1> List of research
Aoz FdH AFE dxHEY FHE AT T vd8d
° B B ™ Eob_ﬂr R T Number Author(year)
T, TEEE ATEe ALlska 270 o] dlelH 1 Alrawahneh, A. & Salei, S. B.(2021)
S AMEEte uSHAY nSAYE FA0E 3 1 9 Basinillo, A. R., Oracion, B. M., Magno, R., &
Spoke) Edy sSeRd AFATE FHOR B4 b
} . ao, X., Cheng, M., Xue, X, u, S.
Lol S A o q.0. 1 .
skt ARl S (Figure 1) 2 4 Colliot, T, & Jamet, E.(2018).
Cornide-Reyes, H., Riquelme, F., Monsalves, D.,
= T prw 5 g(gl(,)z(l;{)., Cechinel, C., Villarroel, R.,& Munoz,
e <rer et . )
i of Sl aswbe o 6 Dindar, M, Jarvels, S, & Haataja, E.(2020).
:SCODUS learning analysis 7 El-Abbasy, K., Angelopoulou, A., & Towell,
oRiss (n=67) A.(2018)
Deleting after title 3 Emerson, A, Cloude, E. B., Azevedo, R., & Lester,
<« review & abstract J.(2020)
(n=9) 9 Emerson, A., Henderson, N., Rowe, J., Min, W,
After reviewing Lee, S., Minogue, J., & Lester, J.(2020)*
the abstract, B Gomes, J., Yassine, M., Worsley, M., & Blikstein,
.. oMo enmirical research 10 o
the remaining < No education P.(2013)
literature 11  Ham, Y., Cho, Y., Lee, H., & Kim, H.(2021)"
(n=59) 12 Jeong, G. & Jo, 1.(2020)"
Search parameter 13 Kim, J. & Jo, 1.(2019)"
.201'272)22 . n Deleting after full 14 Kimario, N. D., & Kamioka, E.(2017)
emiti o], learring text review(s7= 29) 15 Larmuseau, C., Cornelis, J., Lancieri, L., Desmet,
. P., & Depaepe, F.(2020).
online leaming Last research «No orline leaming 16 Liu, R., Stamper, ]., Davenport, J., Crossley, S.,
« biopsychological (n=29) oNo multi modsl McNamara, D., Nzinga, K., & Sherin, B. (2019).
data, eye-tracking, 17 My, S., Cui, M., Wang, X. J., Qiao, J. X., & Tang,
BGG et D. M.(2019)
(Fig. 1) Research selection process 18 Negi, S, & Mitra, R.(2022).
19 Olsen, J. K., Sharma, K., Rummel, N., & Aleven,

V.(2020).




Number Author(year)
20 Papamitsiou, Z., Pappas, 1. O., Sharma, K., &
Giannakos, M. N.(2020).
21 Park, H. & Jo, 1.(2021)"
Pijeira-Diaz, H. ]J., Drachsler, H., Kirschner, P. A.,

2 & Jarveld, S.(2018).

2 Sharma, K., Giannakos, M., & Dillenbourg,
P.(2020).

92 Sharma, K., Mangaroska, K., van Berkel, N.,
Giannakos, M., & Kostakos, V.(2021).

25 Sharma, P., Joshi, S., Gautam, S., Maharjan, S,

Filipe, V., & Reis, M. J.(2019)
26  Sung, H. & Jo, L(2018)*
27  Thomas, C.(2018)"
28  Wang, R, Chen, L., & Ayesh, A.(2022).
2 Yue, J., Tian, F., Chao, K. M." Shah, N, Li, L.,
Chen, Y., & Zheng, Q.(2019)™
" domestic research
“conterence paper
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<Table 2> Analysis criteria of research context

5WI1H Categories
When year 2012-2022
learnin D asynchronous e-learning,
Where & @ synchronous e-learning,
method .
@ problem solving process
school @ elementary, @ middle, 3 high,
Who(partic  students @ under graduate, ® graduate,
ipants) © aduit
number D 1-25, @ 26-50, 3 51-75,
@ 76-100
Who(resea collaboration @ yes, @ no

rchers)  academic field

D education, @ engineering,

@ etc.

@ eye tracking, @ EEG,
@ body movement, @ face,

Iti dal

What mu cllazllo ® self-report, ® log data,
@ audio, ® sense of touch,
@ EDA, @ video

data analysis @D cognitive, @ emotion,
What .
contents @ behavior, etc.
. @ statistical analysis,
How data analysis @ cluster/classification

method

@ other mining




88 ZFEWSSI=zX HM2rd A1=

theda shgaAle] 20185 ZAH SR o] Fof
A3 9ol FeAHATH<Table 3> F). AT F
2020Kd0] 9NZ 71E wkow, 2021d5H AT 7t
A EojE1 Yt
<Table 3> Year of publication & Type of e-learning
Year N % Type N %
2013 1 3.4 asynchronous

2017 1 34 e-learning 14 83
2018 6 20.7 synchr(')nous 4 138
2019 6 20.7 e-learning

2020 9 31.0 problem solving 1 379
2021 4 138 process & etc. ’
2022 2 6.9 Total 29 100.0

4.2. 97 &4

SIS ThERY SR 483%7F WA
2ol Zd=E F8 FIHAH(<Table 3> i), &
sk HFE7INE TAS Aoy AlEF el A, Ad7IRkeE s
NN E hEda shirialel K859

4.3. Ho{xte} HIAIQ EN
Ay Fojxte] 629%7F ety olti(<Table 4>
)., Aol s A = 509 ©]3F 69%°] T

i=
Foizt 7 Wold4E AT AF7E FojE2 Ak

<Table 4> Participants

School” N % Number N %
elementary 2 5.7 1-25 10 345
middle 1 29 26-50 10 345
high 5 143  51-75 5 172
under graduate 22 629  76-100 4 138
graduate 4 114
adult 1 29 Total 29 100.0
Total 35 1000

*Count duplicates

s st 54 AT Byl FoREEt
AL, n&ALD)7 FEste] o] FAHEAE A5
(<Table 5> #11). 75.9%9] AT7} #H Eof AFZE
o] A AFEA] BUL, FIAE HAAT S wS
AG WolATr AF7F o] Foj Mt A9 241%7} o
2 Age] AFAREe] A FHstol APt o] FAA
o &, OFd s 4% gEdTRgE 4
o] oA ATVt FE FPHa s AT &
ARt AFAL 526%7F FIAG, 34.2%7F WEA L
o, YH A F=2 A, AFrUA|As 5 thFst
roke] AFAEo| ol
<Table 5> Researchers
Collaboration N % Field" N %

Yes 7 24.1 education 13 342
No 22 759 engineering 20 526
Total 29 1000 — & o 132

Total 38 100.0

*Count duplicates

4.4, CHEYA

ggatke] SIS tEgom £ Ais
<Table 6>3 7t} 347%7} ololEdAY 4 718k ~
2" AMESte] AAFA dlolHE FHsd e, 1

e Aot aaz A Y, HE, 3
59 HisE A7 RnA AR 153%, feluss
woa syt AAR 2ol 11.1% ot
1 oelE steae] dFEAAAY A4, A4 Mo
A71E €& EEG, 529 9=, 5 59 244, &
FHRAN S, AA 5L Haha v, v}
T eE BAR HAMS, VRARRES #R1% EDA
52 B9 dolE}t £1EYE s
<Table 6> Multi modal data
Multi modal N % Multi modal N %
eye tracking 25 347 audio 3 4.2
EEG 5 69 sense of touch 2 2.8
body movement 5 6.9 EDA 4 5.6
face 7 97 video 2 2.8
self-report 11 153 Total 2 1000

log data 8 111

*Count duplicates
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