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ABSTRACT

With the advancement of Al and big data, it has become possible to deliver personalized feedback to learners by extracting
information about their learning process and performance. In a technology-enhanced learning, automated feedback provided
to learners at the right time provides an opportunity to compare current performance with desired performance results. This
helps learners to identify their learning situation and make maximum efforts to improve their learning immersion and
participation. In addition, instructors can provide relevant feedback to learners when needed, saving time and effort required
to input repetitive feedback. This study aims to develop a system that provides personalized feedback to promote learning
participation, which ultimately leads to better learning outcomes during online learning. Specifically, it analyzes the learner’s
gaze data, such as gaze duration and eye blinks, to provide customized feedback that helps students immerse themselves in
learning. Based on big data analysis of learner behavior data, synchronous learning prescriptions are provided to increase
learning participation. In this study, we designed a dashboard for the system’s learners and confirmed their intention to use
it among actual users university students. As a result, 54.9% of the need was positive, 13.4% were neutral, and 31.7% were
negative, and the intention to use was 68.3% positive, 10.7% neutral, and 21.0% negative. These results confirm expectations
for future use and suggest implications for system development.

Keywords: synchronous online education, Al personalized feedback, eye tracking data, learning commitment, learning partic-
ipation
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understandings/performance and a desired goal
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| Each feedback question works at four levels: |
I l : l 1
Task level Process level Self-regulafi Self level
on level
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Figure 2. The type of feedback
% A: Motivational reinforcing feedback, B: Informational
corrective feedback
3 a: No feedback, b: correct/incorrect feedback,
c: presentation of correct feedback, d: elaborative feedback
¥ According to the perspective of this study, the contents of
Hattie & Timperley (2007) p.87 and Smith (1988) pp.733-735
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Table 1. Example of an automated feedback design.

Feedback content Reference value Icon
When 10 minutes of
If you need help, |eye-concentration time looking
please raise your |outside the screen has elapsed,
hand for the when more than 80% of eye
instructor tracking values are lower than
A the average in a section Red
The instructor bell
explains the content| When the instructor on the
of the lecture. screen is explaining the
Please make eye |lecture, 10 minutes pass by
contact with the looking outside the screen.
instructor.
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3 Some screen designs may change during system upgrade work.
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Categories | No.

Related contents

Necessity |1

What is the level of need for the
personalized feedback system
developed in synchronous online

learning?

Spoint

2
Intention to

What Is the level of intention to use
personalized feedback systems
developed in synchronous online

Likert

Table 2. Participants use learning?
Frequ Frequ 211 so, why?”
Division encqy % Division erfgy % 2-31f not, why?' T Descri
Gend |Female 19 | 74.8 Engineering | 57 | 218 Whgttmeﬂ;ho‘js or ttheChﬂE?Ui? can be| e
er [Mae 6 |25.2|,, . [Education | 19 | 7.3 Etc. |3 |Ued fo ennance the EHECUVENEss | regponge
Major Ay of learning in a synchronous online
Freshmen | 67 |25.6 hvsical 9 |34 learning system?
Grad DAy % T Respondents 4 and 5 of question 2
e Sophomore 57 [21.8 A 200 |76.3 w T Respondents 1 and 2 of question 2
Junior 74 | 282 B 11 |42
Senior 64 | 24.4|Unive|C 29 [111
<20 64 |24.4| rsity [D 7 |27
Age [20~25 175 | 66.8 E 5 |19 o A
=25 23 |88 etc. 10 |38 S T A%
AFE N3] =72 Q74 1%) 31
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Table 4. The result of necessity £3}x] &L Aoty 9} ‘AF AFLEA e Ao

Ttems Frequency| % ot o 3RS 551 F, vSHA 48 S A &g 519

Elsprongly disagree| 32 [ 122 o] ApgET AR Qe oS BEAMEy. te

ggaﬂifeagree L B0 (Table 7} ol 14W@5%e] ‘eighie A Lo}

‘ B[ disagree OB 2 kg el gL, RRadgA’ 12

Neaive cotmee % %8 w@ssw, W) ool Sl BA w204’ 9
Ny Total %2 11000 ‘e wH g s AT vkl B4 @S A 2

oA 9RATEH) <colgieh. ol9)

sl A oA’ 29(3.9%), ¢

52 AHgelgel T A4 1 A O AN 1800 Sk B
Q0% B4 70l ek

B AFollA AdE AAZE 22120 80l S
Ao 2XE A% wEY AedlE AlFste Al=E Table 6. The result on reasons for use
o ShAkg dAREe] AgelFe BASI
(Table 55¢] Az, 2% ALgat slojgh ‘g Related content Frequency | %
s Aol ;ﬂ S o Sl 17676830, Concentrate better 75 67.6
' roro 9 98w Easy to use and simple Ul 11 9.9
2} | A Ao
= 713 :)‘— 2, U:Huﬂio ]—Jf_ - ]E}Dﬂ °© To understand my learning status/pattern 9 8.1
9 ‘% A =] ok Aoltl’ 9
10.7%), 25 AHE3kA g2 Aleltt’ 15%8(6.7%), To communication with instructors in real 3 97
‘A9 AREEHA] BE Zlolth 40%(15.3%) o= time :
Uelygth o]F 53 HSYELS B ATE E3) Instructors can check the status in real time 9 18
B Seale QARCE A43a Aol dhoky s)Al and correct problems immediately ’
8 2= 9] Motivate to learn 2 1.8
It was a new feature I had yet to see in other 9 18
systems :
Table 5. The result of intention to use Suitable to use as an attendance check 5 18
function )
Items Frequency| % - -
Never 15 57 To learn self-directed learning 1 9
< EIRarely 40 153 Familiar Ul 1 9
B |Sometimes 28 10.7 To receive quality online lectures 1 9
c Often 83 317 Free, Optimal for a learning environment. 1 9
Tow Always 96 36.6 To express my condition through emojis 1 9
L Total 262 1000  [Total’ 11000

3 T Some responses were processed as duplicate responses
considering the content of the opinions.
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Table 7. The result on reasons for not use

E

Table 8. The result of features considered necessary
in synchronous online education

Related content Frequency | %
Being oppressed 14 275 Related cpntent Frequency %
To focus on the learning process 30 18.6
Feel burdensome 12 235 To support immediate interaction with % 155
Not sure if it will help my learning 9 17.6 instructors )
T will not adapt to receive feedback 9 17.6 Real-time feedback from the instructor| 16 | 99]
it - 5 Provides presence lectures 5 31
Tinging on my privacy. 39 Instructor’s understanding of problem
Bother to use it 1 2.0 A |situations and status in real-time 4 | 54| 25|335
Resistance to the new system 1 2.0 educatlon’ - . - T
- Instructor’s immediate intervention 3 19
Not used to it 1 2.0 and treatment of problem situations i
It would be distracting because the length of 1 920 TO collect questions for the instructor 1 6
the automated feedback section is short ) in advance :
To support active interaction between
A lack of 1 2.0
acJr of autonomy B |learners 16 20 99 124
Total 51 100.0 Use various emojis 4 25
3% T Some responses were processed as duplicate responses Stable system 16 9.9
considering the content of the opinions. Record for synchronous online lessons 10 6.2
Manual and service center against error 8 5.0
Attendance system 4 2.5
Al A 2-g}o] X o1 ==
AARE EERIAF A o] Bisgell Ee] 2 A Provide personalized feedback 3 19
2L 75 o H, v-gHA 10195 Xﬂﬂﬂ 1619 3t To check my understanding level about 3 19
el 85e BHSHTable 8> ). FAH oz gl Lemedlody _______
_ s 0 analyze learning patterns in real-time
AuEH g P 5 e 7157 ©] 307 and encourage learning participation 2 12
(18.6%) 2.2 714 wolth k20 2 FAFSE &4 9] 1] To enhance chat 2 1.2
5% SRE TRAG WANG. F, cmpAmRIE Bl ——
B} ik AT M4E33.5%)7% T8 SEARSE Loading of rich, readable learning 9 12
ek AB) 209(124%)0) B4 AF = gich M |materias in real-time '
’5‘]—7‘“ /é'-‘—i:] F—Eﬂ i Aoﬂ /\_] 6’]— . X]— o _{[\_ X]—?} = 7]_;(4 O] To guarantee high aqtonomy System 1 .6
~ o - o Improve sound and picture quality 1 .6
FeAES B, A Fefstel AARE v e Ubload immedately 1 6
U X E = 7)=E A9 BoAE e5A17 Provide subtitles for synchronous online 1 6
- - - lessons )
A EARQ S o F3} =2 ALLS Vel
FT 2GS flal, TFS ol BAE AMESAY 94 Total” G 00
€ s 5 Qe AR B4V

wng— 5%
ST Theo® kgl AlZE 16%(9.9%)
G AT AN LA B g 1 * 107
6.2%), ‘EHE A 917 v B Aulz A
A 8RG.0%), WA Qe Aol s AT AT
az7t 238 el AT

ohooole) pEstE wEY mew AF 39
(1.9%), “stgallel 24 F, 9 528 & 9
£ 7% 281LD% AR FIGgel Amt A
F 190 6%%50] Utk

¥ A: Expect from an instructor, B: Expect from a colleague
3 T Some responses were processed as duplicate responses
considering the content of the opinions.
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