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ABSTRACT
This study presented a student sustained attention monitoring system for synchronous online learning that
integrated computer vision with explainable artificial intelligence (XAl) to display real-time behavioral
information supporting teachers’ decisions to adjust instruction appropriately. The monitoring system
consisted of YOLO-based models to detect facial expressions, blinking rate, eye opening and closure, and
signs of fatigue, and employed a Random Forest model to assess sustained attention levels; results were
summarized through a user interface designed according to XAl principles that emphasized interpretability
and traceability. The sample consisted of 25 teachers from five subject areas who used the system in
synchronous online classes for at least a 60-minutes and then completed a user-experience questionnaire.
The research instrument was a questionnaire adapted from the System Usability Scale (SUS), covering three
aspects: perceived usefulness, ease of use, and user confidence. Descriptive statistics, percentage, mean
() and standard deviation (SD) were used to analyze the data. The findings showed that teachers’
satisfaction with the system was high (X=4.45, SD=0.20), reflecting the system’s potential to effectively
support teacher decision-making in synchronous online instruction and to strengthen confidence in employing

digital technologies to enhance teaching and learning.
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2.4 annsaldenlusunsulalaglidesousifiudy 4.36 0.48 1N
2.5 snsaFouslanelaghifesorfonnutimdsnngidumamanaia 4.56 0.50 wniign
awsamdui 2 | 4.48 0.13 €N
it 3 fuausiulalunislde
3.1 Wsunsuanusavhanlsegnesuiu dmmnatiosam 4.28 0.60 N
3.2 Wsunsuanasavhanldaeidedagliiamuariwiedefionan 4.20 0.80 N
fidsransgnusionsldny
3.3 mavhausiuiuvesileidusing 9 amelulusunsufinnuaenndeuazeauysnl 4.56 0.57 wniign
3.4 Waunsuassavholdlaglidmansenuseueundindunisussgamsling 4.12 0.65 Y
3.5 ashilalumsldnulusunsudwmsuinmamainssuveadiSou 4.36 0.69 10
Awsmdui 3 | 4.30 0.15 €N
awsaienun | 4.45 | 0.20 10

15197 2 wufaeuiianuiiswelaseszuulnesamegluszdumnn (X = 4.45, SD = 0.20) fuiiléFua
flanelagsaaornud 1 anudinuavosszuuildsunufianeloogluszduanniign (X = 4.55, SD = 0.22) A
FEFUT 2 auanuazmntumsldaulasuanuiisnaleglusyduuin (X = 4.48, SD = 0.13) wazsuil 3 fu
mmﬁ’u%luﬂ1{Lﬁfj’muszUUﬁ?fqvl,é’%’uﬂ’amﬁqwa%aaﬂuixﬁwm (X =4.30, SD = 0.15)

Fofinsaniduseussdiunuin Yssiiuildiueuiieelageande 1.2 Tusunsuaansatielinsiamuuas
AnsgriansandovesiFeuduluoisiiuszaamlauamnufimelooglusziuanndian (X = 4.76, SD = 0.43)
mushe 1.3 WsunsudeaduayunsuiuilasunssuiunsSeudlimnzauiuannzvesdFeu Iiumnuiioels
oglusefusnniigaisuiieaiu (X = 4.68, SD = 0.61) waz 1.5 Wsunsutelimsdanisisouiesulatuuuiszay
naniissAvEnmanndu dsuarwineloeglussduniniian (X = 4.64, SD = 0.48) failusifuitlézuniu
flamelasando 3.4 Wsunsuannsavhaulilaglidmansenudeueundiniunisussaumalna Tisueufienels

aglusyaunn (X = 4.12, SD = 0.65)
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UM 5 n1ARINaNTIATIZYINTEBNTUSEUUYRINEDY (User acceptance)

5. d3Uuazadusnenan1sidY

Kamsdeuandliiiud seuuRnmuanSandevesdsuiiiautuldsunissonsulussduiitangaou Tasd
anuianelalagsiuegluseiuuin (X = 4.45, SD = 0.20) asﬁau‘LﬁLﬁuiﬁwUamwai%ﬁ]um%aﬁaaﬂ’uaw
msdndulavesiaeulunisuivisnmsdinnisFeusldedeiiussavsam Weinnsansesunuinduanuinme
Y9338UU (X = 4.55, SD = 0.22) leisuanuiianelagege laslanzanuaiunsavesssuulumsdisinniuiay
Ainseviansandevesiiou (X = 4.76, SD = 0.43) Feaeviouingaousviinszuuiivszlonilnenssenisians
Foumsaeu {IduiuinAnanssuuiiannsoasUdyyrandaginssliduteyadmiuldusumsaouuuuiui
#9341 TsananszmsdannvesasluduiFeuseulatuvulszanum waevildmsdaduladsufnssunsaoy
fivdngrusesiumniu lalldfesnudn lasiamzegnsBenisasunauuuidoalmifdmalingiiu 1Wile uavasiio
Ioluriui

pruanuazaIntunsiiaulasuauianelaluseauunn (X = 4.48, SD = 0.13) InglanizAuanuIsaves
iS‘U‘U‘ﬁILLﬂm"zJja;‘JjaﬁL{Juﬂﬁﬂmﬁjﬁfaﬂ’ﬁﬂ@u (X = 4.60, SD = 0.49) anunsasditadoya wagldauladng (X = 4.60,
SD = 0.49) l&suanuiawelaluseiumniign wansliifuindaouannsadinfedoya wamnumnedoyaldine
fidvasuldinguuuumsioasauuun XAl iduasuamsiunoundiduaninoazdoadedn dielaeuaunsa
Anudayalaios sswgﬂaammﬂﬁﬁmmﬁmssﬁ’u Foau dnsmiSeuie Wamdydnvalwasdfiaenadasiu
anug Vil szesidouisruudu lideliAnnslunisldaussuu aonadesiuuunfnues Khosravi et al. (2022
p. 100074) fiszyiilyyssiugiosuneldlunis@nwmsesnuuuiiletisliasannsadndulaluszminenisasy
Iaviudl wagadvaywdmuigdunisaeueg1afiuss@nsain wWwdeaiu Long and Magerko (2020, pp. 1-16)
Famuirssutuansd syangfnssuves] Seusuuealnidaeliagfnaulaldsins wasudusnB sty uas Altuwair
et al. (2018, pp. 99-109) ThauaindeyquszAuglunisfnmasosnuuulfiddisudifudaoudladfiugiuma
wadaiteliAnnsihluldedwnsvans luvasishunanuiilslumsldoussuuldsunnuiimelasglusesuann
(X = 4.30, SD = 0.15) upilAadsiisnindossnunsn Aadedanniterainandadengau i wu anuniiely
n1sdeans nimensveaAesaey ANuUUSHUTe Al ndpsasiSeu uarmshausiuduleundladulssy
ooulatl tadomarinssnuanuiindetonatinmziluunstsenisaeu silviagdlidesunasidentdszuudy
fenglalldddnauiiiosdie fodunnilaonadotusmiifoves Barredo Areta et al. (2020, pp. 82-155) fisgy
XAl funumdrdglunisasieanuaunasenineaulindaduaudilavesld (Trust calibration) wagnin
finsanvssiulufuaansavesszuulumsihausuduteunaiatunisussgamalnad sldfunsuyusiian
(X =3.12, SD = 0.65) azeulmiuisdodiinlunisldauase Wufeadu Dewan et al. (2018, pp. 1895-1902)
LAz Sun et al. (2019, pp.1183-1202) fiszy3Mssanszuufnaamginssudiseudduunanosunisisous
ooulatsnaduaruinme filuudvemineins aruuszdniamnisiinu snuefes uasanudriuldves
5¥UU wana1ni Murali et al, 2021, pp. 1-13 Fanua1A11ua 191 (Latency) Tun1sussuianan1adinane
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Uszaunsalldanuvesdaeusaranudeduluszuuld Wneswidumuirguuuudeyanfnuldiewazadielsd
Wil [Wudadedrdyuesniseeusussuuludusussuladuuuyszaunaininnitaududeurosdanas i
AsruuTamsiny) anuseuieiieduield mudiunisuirevindanaliaiesnseauanuesivlusseven

6. dalauauuy

Tunstmansideluldenu arsysannmsssuududuatundiiuseundindunisyssgunialng anninumiag
USuuasuaianumdn XAl liidesunedanguaiasieldiud uagfvuauuaufoasuaandudiuiedis
Faau dmfuteiausuurdmiunisifeasuiolu msresenlumamguilaenaaeunuusiasnuduiusseming
Aaudnwas XAl anudladeya (Comprehensibility) nssuiuselewd uazmnuidesiu asieaeudeddndiny
Tusidenssd 1wy anumirmienuamuesdyguroniailingds mafeudisusuuuudeiuisanain
LAZTaAIY MABATLATIVADUAMALT BINTITEIIT TnamBandesufunisunenauiegdlinainuanstu
ilenmAluamiide
AnAnssuUIENA
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= =
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