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[Abstract]

It is imperative in the era of COVID-19 pandemic that a diverse dimensions of research tries to improve the user experience
of synchronous online education, and it is necessary to study how to design the interfaces of synchronous online class platforms
in the pedegogical context. This study investigated the pain points of student-teacher feedback interactions through online focus
group interviews and proposed the new interface design inducing learners' active participation and cognitive absorption. Based on
the findings of the qualitative research, a direct manipulation and an Al-assisted automation interface prototypes were designed and
an experimental study was conducted. The results showed that the direct manipulation interface had the higher performance of

class experiences than the default and automation interface types.
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Table 1. Improvement scheme of interface design

A B @
(Default) (Direct (Al-assisted
Manipulation)  Automation)
Experlm.ent ! Voice Question Motion
(Managing -
X utterance button recognition
turn—taking)

Experiment 2

(To grasp the  See all
general students
atmosphere)

Understanding £
motion
and Interesting

button recognition

B2 5% Holn M2 27

=2 Lo

Table 2. Measurement variables and survey questions

e Survey questions
variable
« Synchronous Online Leaming(SOL) platform
menu is easy to understand.
¢ SOL platform reduces time and cognitive
Usability costs.
e SOL platform is recovered from any errors
easily.
¢ SOL platform menu is intuitive.
* Feel comfortable conversing through SOL.
Soci Using SOL platform makes easy to
ocial e . . .
participate in the discussion.
presence

¢ Using SOL platform is convenient to interact
with other students.

e Using SOL nplatform is possible to
communicate quickly.
Communication ¢ Using SOL platform can reduce the time and

efficiency procedures required for communication.
e Using SOL platform can clearly deliver my
intention.
e Lose track of time when in SOL.
e I'm not bored when in SOL.
¢ Attention does not get diverted easily while in
Cognitive SOL.
absorption ¢ |mmersed in task being performed while in
SOL.
¢ Able to block out most distraction while in
SOL.
* | want to participate in discussion while in
SOL.

Participation

. ; ¢ | want to ask some question while in SOL.
intention

« | want to give feedback on lectures or
presentations while in SOL.
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<B - Direct Manipulation>

Are you following the dass?

high

Understanding

Interesting

Al analysis is in progress.
Al detects your movement.

Comprehensive Result

Understanding

Interesting
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Fig. 2. Experimental treatment of managing turn-taking Fig. 3. Experimental treatment of to grasp general
atmosphere
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Table 3. Means by interface prototypes in experiment 1

A B C
(Default) (Direct (Al-assisted
Manipulation) — Automation)

Usability 4.61(.99) 4.90(1.16) 4.32(1.22)
Social presence 4.37(1.28) 5.15(1.46) 4.13(1.52)
Communication , 471 o3y 539(1.37)  4.14(1.48)
efficiency
Cognitive
absorption 3.28(1.26) 3.70(1.31) 3.85(1.37)
Participation 5 554 15) 4.11(1.37) 3.71(1.37)

intention

E 4. AE1 =Sy BMEN 23|
Table 4. Results of repeated measures ANOVA in

experiment 1

Type Il sum 2

of squares p contrast
Usability 9.29 12.27"** 18 C<A<B

. * Kk * A<B

Social presence 31.75 12.68 19 C<B
Communication *okk A<B
efficiency 46.92 20.37 27 C<B
Cognitive *ok ke A<B
absorption 9.76 14.96 .21 A<C
Participation * % % A<B
intention 9.243 8.70 14 C<B
FEx 0 <.001
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o) L},] $ro]8k 2po) 7} MR QL TA(, 55) = 8.05, p < .01,
ny”* = .13], Bek} Co}/] Fref gk xbol7F A E ATHA(1, 55) =

12.25, p < .01, n,° = .18]. At} Cete] Apol= Rl 3HA] &3

THA(L, 55) = .20, p = .65].

I :lo JPI

3) AU A 0]A &54(Communication efficiency)

A} A2 &-o] AFUA A FHAJol H|X|= F3l| st
o] HEESA] FAHE4 (repeated measures ANOVA)S A S A
3}, 2l 2pol 7 A YTHAR, 110) = 28.46, p <001, 7,7
= 34]. 27 3t Aol & 15| Sl iR A S AAIE A
ASF} BOF«] Frolgh 2pol7F AR AILA(1, 55) = 34.61, p <
001, 1,° = 39], B CFe] f-2] gk o] 7} A E RATHA(1,
55) = 50.40, p < .001, 1, = .48]. ASH} Ceke] AJo]= frola)

A BSIEHA(L, 55) = 31, p=58].

ns SHF2| e CIXIQl Aot - sHEAL Fofet
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Table 5. Means by Interface prototypes in experiment 2

A B C

Variable (Default) (Direct (Al-assisted

Manipulation)  Automation)
Usability 4.26(1.17) 4.83(1.18) 3.89(1.32)
Social presence 3.47(1.35) 4.18(1.63) 3.56(1.38)
Communication 4 g6 35) 4.95(1.41) 3..55(1.47)
efficiency
Cognitive
absorption 3.24(1.16) 3.91(1.50) 3.71(1.38)
Participation 5 971 10)  3.62(1.47)  3.26(1.32)

intention

B 6. A2 fEEH 2AEA Znt

Table 6. Results of repeated measures ANOVA in
experiment 2

nyps?quelallessum np2 contrast
Usability 24.97 15.69"** 22 C<A<B
i?e‘zg'nce 16.96 6.77°* 11 ézg
gfcf’i”gi:nucr;ica“‘)” 68.22 28.46*** 34 ézg
acé’gg‘r'gxgn 13.28 12.05*** 18 ﬁig
E‘i‘gri]‘t:iigs“o” 11.83 10.00°** 15 ézg
¥ p< 001, ** p< .01

4) =% 7H(Cognitive absorption)
G AR Eo] ZUFN WA= F el thate] WS
AHEA (repeated measures ANOVA)S A S+ A3} §-2]
o] 7} BHAE ATHAR, 110) = 12.05, p < .001, 7,°= .18]. =4
ZF Aol & ERlEk] Sl tin S AAI A3 ALKt B
7o) -2)8k 2po] 7k WA E A F(1, 55) = 18.88, p <.001, 1,,°

= 26], ASt} cou Frefgk atol7h WA ATHAL, 55) =
12.41, p < .01, n,°=.18]. B¢} CSF 7+2] A}oli= fo) 5k« ok
RTHF(1, 55)=2.37, p=13].

1

o ox
o

¢
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5) Zo] 2] = (Participation intention)

G AR Eo] o] oficol w2 Fgl| diste] WHESA
AR (repeated measures ANOVA)S- AAJSH A3} f-2]8k
Zpo] 7} A ATHF(1.83, 100.78) = 10.00, p < .001, 1,
15]. 221 3F Aol & Bkle)y] S8 i g-S AAle A A
Sk} BF 7ke] )8k 2fo] 7k WA QA1 F(1, 55) = 15.22, p <
001, 1,7 = .22], BSH} CQFe) 28k o) 7} A s ATH A1,
55)=8.67, p < .01, n,° = .14]. ASt} €St 7+e] pol= H-2] 5}
A FSICHA(1, 55) =4.05, p = .05].

o

¢
T, oM
oo

11
>
)
rlo
)
<0,
o
[>

N
N
(o,
il
&
3

3 Az}, TR0 F AR A3} AF20lA Al
= ARl wh Zbzte] Apo) 7k el sl vkt A%
2k QI so] 27} 7] QI o] =R, 7|E QI H| o] 27} A}
3 IEHo)| R FAH R e AR ]1Ae] %
hTE ARRA A, AvruAleld B, el o A9l
o} 20l A2zt Qo] A7 7]E AE o] ) Alg s}
e so| xR SAH o= el kAL, 71E QIEH o
29} Abg 5} QIEf sl o) 2 3F 0] 3k Afoli= EASHA] ekt vk
Ao Sk Agia d32elA Hxzte] 7] IH
olrnth FAHOR frelshAl waL ARssh QlEFH o]~}
71 QIEjHlo)mn SAH o2 frofsiAl mokon, A
7} A5 3} 3holl = ol gk Apo] 7k EA) kA ket o gk A
Aol thate] vht gho] o A& AAJskaA} gk

A, BE SEUJANA 2 22F AE|Fo] 27} 7] e
o|anth SAH 0% FoshAl w A vEh, A AFEE AL 3
= 2RI s 3le] ZEE] A A TRl i A
2 ARGl A7 A5 SIS, o= AAT
[241¢F 2ol A F AARE 22l el A ol
Qe A WA 3} ool whE QIE o] A TiAijle] g
AL on|git). Wl shsaso] Az HAlS A5 s
71 AE o] R Aol T 22 ARSA At
Az o] gEE w71 Flo 2 Yepsith o) AARE 28}l
W PN SR AR 24T 5 9l QIE o]
2 Algo] i A3k Sl o mvbAolehs A AlAFR
o] A7k sl wet Hislr] MEelu ol e - i B E
Al A, AARE 22w EFREL A 24 A

L

Fu

A oy

Rufgy A=)

{0

]_
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.
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f
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=, AFsst
Joll gk A4-37EA 71
Atk AFTIAEL © 91F ) 50] X
gl “eIE R s R Y G S ilo] 7, “9ld
Rl gt M2} oAl 2E R o 7S & A E
27 G ekal AR vhe-S Holm A xz; Qe o]
 Agtaitiar QEsideh Wbl “A7 2 9/jo] g1 o=
Yol XTF YA Yo Fofef= o ARE FoF, A7) 9]
2l5jo] vj-p- Hejsjr}” o 2ol AR W& Kol A5
st QI Ho| 25 AEg AT AR QIS oA 7] Q1%
A% 7)ol A8 Au| e gk Aol FH3HA] FAH Al
27} =4 ok, AT T 9] Fr&8hs WA d12)eh= Ao = 5
A8k 4= itk wheba] AARE 2El a3
Elgo]~E =9, &Y 27]d&
Ax} Al 3 Aok A sl gy
A bt
27 2tk 34, COVID-19 “d3
zleyste] A2 g X1 FAol
of upe} AEH FF AAER A
Q5] o8& 4= ASlth AT A

o] ATl
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vk
to

501 ool & =L = AEE 7P E Aoll o, A
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