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ABSTRACT

Advances in Al and big data have enabled the real-time analysis of learners'
progress and performance, allowing for personalized feedback. Automated feedback
on learning participation in synchronous online education can provide learners with
timely insights that promote engagement and commitment. Instructors can save time
and effort on repetitive feedback input and focus on teaching. This study analyzed
webcam—based learners' gaze data to develop a personalized feedback system that
enhances learning commitment and engagement in synchronous online learning.
The system provides synchronized education prescriptions through big data analysis
of eye—tracking data, which is a representative form of biopsychological data. In
this study, we designed dashboards for learners and instructors and developed the
system as a prototype. The system was then used experimentally by students, and a
user evaluation was conducted with 57 university students to assess its effectiveness.
As a result, we found that the system developed in this study was more useful and
easier to use compared to existing real-time online education systems. It brought
about positive changes in students' commitment, preference, and perception of the
effectiveness of synchronous online education. Based on these findings, the potential
for future use of the developed system was confirmed, and implications for further
research were presented.

Evaluating the effectiveness of Al-based synchronous
online feedback education system

Keywords Synchronous Online Education, Al, Personalized Feedback, Eye Tracking,

Evaluate Effectiveness
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Figure 2. The example of YOLOv5 model analysis
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Figure 3. Synchronous Online Education Feedback System
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Table 1. Example of automatic feedback

Feedback

It’s great to see you enjoying learning.

Group

High participation

The instructor explains the content of the lecture.

Low participation .
p P Please focus on instructor.
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J ‘e It’s difficult. 2 Iunderstand
Got it. I have a question
Emotional Emojis
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recommend it.
Figure 4. Learners’emoji
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o], 18]ofl 5-6792] sHo] Foisto], Aol Y=t 7]&
o] ARt 2Rl w5 AlARRO] HlwE ffs) AP}
< AAIRE 22l 1o FYo] e 29 Aefstal HF
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Table 2. Participants

Division N % Division N %
Male 9 | 15.8
Gender A 39 | 68.4
Female | 48 | 84.2 | University B 14 | 2456
Ist 9 | 15.8 Etc. 4 7.1
2nd 6 | 10.5 Humanities| 9 15.8
Grade | 3,4 |19 333 Social | 10| 176
sciences
4ch | 23| 404 Natural 5| g g
. sciences
(20 | 8 | 140 | Maior g icering| 19 | 333
Art &
Age 20~25 | 41| 72.0 Athletic 1 1.8
>25 1 8 | 14.0 Education | 12 | 21.1
Total 57 | 100.0 Medicine 1 1.8

% For universities with under 5 respondents, included in etc.

At} ‘mee] Hatel Abe]o) ¥k 2tal 5f
e 354 LHQIE A=Ysiint.

A VA A Mol AP Z Aol SEsTh AY
A A0 e 2 AP 7 AgdE Fojaprt 2l
<, Aol tigt e lEoldS A o] =S &
of Ay 54, Al&" Y 55 Jsiidc. Adde 7 A
H2ke] Aldg gelsh= e Bejo]d(calibration) S A Al
3l o] A5} o=

2

o}

s00cam

1. st AL
o8 uE

DIAD, AR S0 P4 Ol
RS RO 2"

Figure 5. Experimental environments
% For privacy protection, the participants have been mosaicked.
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Table 3. Questionnaire

Categories Items Scale
. Synchronous online systems
Perceived v v
usefulness help you focus on your )
learning. SPomt
) - Likert
Perceived ease | Synchronous online systems
) of use was easy to use.
Evaluation Wh e i ol
. at are the signature multiple
of system | Characteristic S8 P
features of this system? choice
What are the pros of this
Opinion about| system? Descriptive
system What are the cons of this response
system?
How engaged are you
in synchronous online
learning? 3point
What is my preference Likert
for synchronous online
learning?
Preference for Synchronous .
. e What is your preference for .
online learning . . Spoint
synchronous online learning .
. . Likert
versus in—person training?
Which online education
method is more preferred? | multiple
Which online education choice
method is more effective?

A, AA7ZE 2kl 18 s A|AElS Hrlslr] 95
A] )= 7129 AXNZE 2l A AR
Pal¥} Vanijja[35]7} 7Hdst =415
7k 6 oltt. olof tiet A=l == 7t
Cronbach’s alpha .911, .9020]t}. o]et &7 Ag thid=k
7} 1AlGH= A|ARIS] e S Shelsklon, Al AR T
3l HHby o)A =9t
A, & AtolA ZidE A|AEIS] ARgo LE]rE AAZE 2
2kel algol "41‘?} 0““‘49}; =<l 5}911‘%. AAZE 22t
/doll o

3.4 AFEH

A, At=to] tigh A== Cronbach’s alphaE <l
stlch. &4, A tdidAES] Aol AAIRE 2l s
of gt Fe gelstr] s lEgAg AAlsHct Al
A, shaAbEe] AARE 22l Wl it e HekE
lsk7] 2k 71 &9 AT

DA S AN YA,

283} 2 o7g Ba AE A7 el

st 01X H 98497} 9ol H|w
|

C

f

At gich ATEAS 9Iat e
YA B SPSSE Bgte] 4 slelct nhsto R

2 (Topic Modeling)

ldatuning ##]7]1 &, Ex 2 A2 —’Fﬁoﬂ@l —Er@ﬁ_ A
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4.1 AAZE 2etel mg wEu A AR Bt

3

411 o) BAIZF 2l w3 A AR A
= Qo] A7 thgAbs AT 2etel mgol oig Aol
glom, olo] the THH U182 Table 49 2t

Table 4. Experience about synchronous online learning

Categories N %
20-21 13 22.8
] 22 6 10.5
Time
23 9 15.8
24 29 50.9
Regular classes in Univ. 46 80.7
Purpose | Non-regular classes in Univ. 7 12.3
education outside of Univ. 4 7.0
Zoom 48 84.2
Google Meet 6 10.5
System
Ms Teams 1 1.8
Etc. 2 3.6
Total 57 100.0
7H H T AN 2l e T2 2

A7IE AT 2
¥, 20248Hd % 18+7] 50.9%, 20-213(COVID-19 7|7
22.8% =0l Atk =3 ARG 542 80.7%7} thstoll Al ]
T4 AIZF Zol9lon 84.2%7} ZoomE £l AlA|7F
2kl W8-S wopct.

ANZE 22kel g A28 U

2 4

2 AgolA A AAIRE 22kl wS o] =u AJARLS of
JA7F AR 7]129] AARE 2kl w8 A|AH(e]l: Zoom,
Google Meet )} H
ST} Eold BF, e
Zo| A7+ 2ol
RI=|QlT}. T o] F9] &}

4.1
A

L
o
> 38

Eﬂo] 7]

Ir El

r
mﬂ"

Table 5. Difference about synchronous online system

Categories M SD t
Perceived Existing system 3.15 .70 8.04%
usefulness Experimental system 4.14 .63 '
Perceived ease of Existing system 3.91 .70 483*
use Experimental system 4.42 .59 '
p <.05
41.3 ANZE £24el 28 H=w) A2 QA
& AtollA 7 AARE 224l g wj e AJAE ] A
ol tigh A4S Elskith(Table 6 Fal). 0|27, 4
ol 2ol oig T Eu), staxtel oA REet g 57
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Table 6. Characteristic about synchronous online system

Items N %
Emoji 8 14.0
Feedback about participation 39 68.4
Learners’dashboard 9 15.8
Etc. 1 1.8
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Figure 9. (Cons_Topicl) Doubts about concentration
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Figure 10. (Cons_Topic2) Burden of evaluation

Eg 29 719E= A, 4, 4, 47, 29, 1A, o
Tl grt 718, 3R FRlEi ofo] Edyeigrt
of gt B o2 rgstith(Figure 10 ). tiEA o2
AN FA2 Bl FEEE B7tote AlAE A7 S

4.2 AAZF 2291 W&o thgt Q4] W3t
2 A9e Sol AgT AAT Lalel go] HyH o o
HAFS o] 71 AXZE 22k) TG0 het Q14 ofFA]
SPAIZIEA] A A o2 gelskitt
A, 2 AYS Sl AT AAIRE =22kl st 7|E A
AlZE 2ehel dgof theh M=ol Foi=E Hlwstlot
(Table 7 %a1). AAIZE 22491 wSof tigh Fojzet H&
£o] 20| 4% o|F, I3l Eoldl A4S FAY 4 9
At
Table 7. Awareness about synchronous online learning
Categories M SD t
Participation pretest L84 7 7.55*
post—test 2.72 45
Preferences pre7iest L1 06 3.02*
post—test 2.32 .16
*p <.05
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TS AAZE 28] WSl theh ASEo] HstE 15k
CHTable 8 1), AAIZE 28kl w0 st Aso] £
o] FolatAl F7IetSS AT 4 UAATh E=FE HAA]
7F ekl g3 Bl e M T §ogh 2ol S 7hAA] o
ko, 4ol AJzto] wgtstdh. ot 22kl wSof of
St @atgof A= Alg Hofle HAAIZE 22191 w8-0]
61.40%= O ¥2 B]FS At oL, AY o|Fo= A
A7 22}l W8] 68.42%2 7-o]5+ M3k} 9]l

Table 8. Preferences and effectiveness about synchronous online

learning
Synchronous | Asynchronous
online online x?2
Categories N % N %
pre—test 12 | 21.05 | 45 | 78.95
Preferences .76
post—test | 16 28.07 41 71.93
. pre—test | 22 | 38.60 | 35 | 61.40
Effectiveness 9.00*
post—test | 39 68.42 19 33.33
p .05
npxoto 2 o mebel et ulmak A7 Lokel Wy &
Meljolagke Beld An(Table 9 27), A% Hol A4
2k 2epelulsol o Adefo] 3.989] =Fo|g oL} A &
o= 4.602=2 F7F5klon, o] fol= Fol5hA| et

Table 9. Intention to use about synchronous online learning

Categories M SD t
. pre—test 3.98 1.83
Intention to use 2.05%
post—test 4.60 1.33
*p .05
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